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FOR EARLY WARNING RADAR SERVICE LIFE EXTENSION PROGRAM 
CAPE COD AIR FORCE STATION (AFS), MASSACHUSETTS 

 

a. Responsible Agency:  U.S. Department of the Air Force. 

b. Proposed Action:  Implementation of Service Life Extension Program (SLEP) activities (replace 
outdated computer components and rehost software) at the Early Warning Radar (EWR) 
installation at Cape Cod AFS to sustain the current missile warning and space surveillance 
missions. 

c. Written comments and inquiries regarding this document should be directed to:  Mr. Robert 
Novak, HQ AFSPC/CEVP, 150 Vandenberg Street, Suite 1105, Peterson AFB, CO  80914-2370.  
Facsimile:  (719) 554-3849. 

d. Designation:  Environmental Assessment (EA).   

e. Abstract:  This EA has been prepared in accordance with the National Environmental Policy Act 
to analyze the potential environmental consequences of the Proposed Action and reasonable 
alternatives including the No-Action Alternative.  The document includes analysis of 
socioeconomics, hazardous materials management, solid and hazardous waste management, 
asbestos, lead-based paint, and environmental justice.  Three actions were examined: a 
Proposed Action that involves implementation of EWR SLEP activities, a Spare Components 
Alternative that would require equipment manufacturers to reproduce and provide the necessary 
replacement “spare” parts to continue operating the radar, and a No-Action Alternative where 
EWR SLEP activities would not be implemented. 

The temporary increase in employment to remove the existing computer equipment and install 
the new replacement equipment is not expected to impact the region’s employment.  No 
permanent increase in population is expected.  EWR SLEP activities would not change the types 
and quantity of hazardous materials routinely used on Cape Cod AFS, with one exception.  The 
existing main mission computer uses approximately 100 pounds of the refrigerant R-401a, a 
hydrochlorofluorocarbon (HCFC), whereas the replacement computer does not.  Replacing the 
main mission computer would eliminate the need to store and use R-401a to support the radar.  
During the replacement of the main mission computer, the HCFC will be recovered in accordance 
with applicable regulations.  The installation of EWR SLEP computer components may involve 
small quantities of hazardous materials such as cleaners and paints.  These materials would be 
managed in accordance with existing base procedures, which comply with federal and state 
regulations.  EWR SLEP activities would not change the amount and type of solid and hazardous 
wastes routinely generated on Cape Cod AFS.  However, installation of new computer equipment 
may generate small quantities of solid or hazardous waste.  These wastes would be managed in 
accordance with existing installation procedures, which comply with federal and state regulations.  
If minor interior renovation is required as a part of the EWR SLEP program and asbestos or lead-
based paint is encountered, it will be managed in accordance with applicable regulations to 
minimize potential risk to human health and the environment.  The radiofrequency energy (RFE) 
exposure levels measured in 1978 and 1986 were below the applicable general public exposure 
limit, and indicate that no known health hazards exist based on the low-intensity RFE resulting 
from the Solid-State Phased-Array Radar System (SSPARS) emissions. The Air Force has not 
increased the power output of the radar since it became operational in 1978.  Replacement 
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components would not increase the power output of the SSPARS or change the characteristics of 
the RFE emitted from the SSPARS.  The Air Force would continue to operate the radar in 
accordance with applicable safety standards.  Due to the limited number of personnel that would 
be required during EWR SLEP activities, air emissions would be below de minimis thresholds.  
No disproportionately high and adverse impacts to low-income and minority populations have 
been identified. 
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1.0 INTRODUCTION 
 
 

1.1 INTRODUCTION 
 
This environmental assessment (EA) evaluates the potential for impacts to the 
human environment as a result of the Proposed Action and alternatives for the 
proposed Air Force Early Warning Radar (EWR) Service Life Extension Program 
(SLEP) for operating a Solid-State Phased-Array Radar System (SSPARS) at 
Cape Cod Air Force Station (AFS), Massachusetts (Figure 1.1-1).  The phrase 
“human environment” includes the natural and physical environment and the 
relationship of people with that environment (40 Code of Federal Regulations 
[CFR] Part 1508.14).  The EWR SLEP action involves the replacement of 
outdated computer components and rehosting software.  Proposed replacement 
components and the rehosting of software would not change the power output of 
the SSPARS or the characteristics of the rediofrequency energy (RFE) emitted 
from the radar.   
 
This document has been prepared in accordance with the National 
Environmental Policy Act (NEPA) of 1969, as amended, the Council on 
Environmental Quality (CEQ) regulations implementing the procedural provisions 
of NEPA (40 CFR Parts 1500-1508), and Air Force policy and procedures 
(32 CFR Part 989). 
 

1.2 PURPOSE AND NEED FOR THE PROPOSED ACTION 
 
Deterring ballistic missile attacks against the United States is a fundamental 
mission of the Department of Defense (DOD).  In direct support of this mission, 
the Air Force has been charged with the responsibility of detecting - with absolute 
certainty - a ballistic missile attack against North America, precisely identifying 
the origin of the attack, and then communicating the threat information to the 
President and senior military advisors.  The Air Force must be capable of 
carrying out these responsibilities to ensure that a ballistic missile attack 
launched against North America does not go undetected or that a false alarm 
does not trigger an unnecessary military response.  The Air Force executes 
these responsibilities by operating an extensive early warning network, known as 
the Integrated Tactical Warning/Attack Assessment (ITW/AA) system, which 
consists primarily of space-based sensors, ground-based early warning radars, 
and redundant communication systems.  In the event of a ballistic missile attack 
on the United States, the ITW/AA system will alert the President and his key 
advisors, giving them a few minutes to make crucial decisions regarding a 
counterattack.  It is imperative that the President have accurate and 
unambiguous information regarding an attack.  The Air Force cannot provide 
such information without the early warning network, including two PAVE PAWS 
(Phased-Array Warning System) installations at Beale Air Force Base (AFB), 
California, and Cape Cod AFS, Massachusetts, and one Ballistic Missile Early 
Warning System (BMEWS) at Clear AFS, Alaska (see Figure 1.1-1).   
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The early warning radars also perform the secondary mission of space 
surveillance.  Each radar tracks and provides positional data on objects in near-
Earth orbits.  The space surveillance information is used to maneuver the Space 
Shuttle, the International Space Station and satellites so they will not collide with 
other satellites or space debris.   
 
The SSPARS utilizes 1970s and 1980s computer technologies, and many of the 
radars’ computer components are no longer being manufactured.  Although the 
Air Force has a limited inventory of spare computer components for the radars, if 
a critical component were to fail and a spare were unavailable, the radar would 
become inoperable.  To enable the Air Force to continue performing the missions 
of missile warning and space surveillance, the Air Force is proposing 
sustainment of the Cape Cod AFS SSPARS through the EWR SLEP.  The EA 
will analyze environmental impacts from the Proposed Action and alternatives, 
and determine if there are any significant impacts to the environment.   
 
While the Air Force is sensitive to the local community’s health concerns, the Air 
Force is also dedicated to defending the United States.  Every day that passes 
increases the risk of failure of the radar due to lack of spare parts.  The Cape 
Cod AFS SSPARS is the only radar in the Nation that is able to confirm a 
detected missile launch towards the United States from the east.  Our nation 
requires launch detection and subsequent confirmation to give the President the 
necessary information to make critical, nation-affecting decisions about an 
incoming threat. 
 
The Air Force is funding several studies and will prepare a supplemental 
environmental impact statement (EIS) to address the community’s health 
concerns regarding the radar’s ongoing operation.  This EA in way no replaces or 
alters the timeline or substance of the Air Force’s continuing Supplemental EIS.  
The ongoing Supplemental EIS, which incorporates several studies of the PAVE 
PAWS radar and is expected to be completed in 2005, will address the 
community’s public health concerns regarding the radar’s operation. 
 

1.3 SOLID-STATE PHASED-ARRAY RADAR SYSTEM DESCRIPTION 
 
As part of an early warning network, the Air Force operates the SSPARS to 
provide warning of intercontinental ballistic missile (ICBM) and sea-launched 
ballistic missile (SLBM) attacks against North America.  The SSPARS facilities 
also perform a space surveillance mission.  In general, during the missile warning 
and space surveillance missions, the SSPARS is active 25 percent of the time 
and listening for return signals 75 percent of the time.  The specific duty cycles 
for missile warning and space surveillance are discussed below.  The EWR 
installations are situated at their current locations to maximize their ability to 
perform these important national defense missions (Figure 1.3-1). 
 
Missile Warning 
 
To detect and determine attack characteristics of ICBMs and SLBMs aimed at 
North America, the radar generates what is called a “surveillance fence.”  This 
constitutes the center of the main beam scanning at elevations between 3 and  
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10 degrees (°) above horizontal over a 240° (120° per face) scan area (Figure 
1.3-2).  The surveillance fence is normally at 3°.  In the missile warning mode, 
the direction of the beam is steered according to a computer-programmed 
pattern, moving from one position to another.  In the surveillance mode, both 
faces of the radar are simultaneously active, sending out two parallel beams 
moving in a fashion similar to windshield wipers.  Under normal operational 
circumstances, the radar is transmitting 11 percent of the time to maintain the 
surveillance fence, and waiting/receiving the return signal 89 percent of the time.  
The SSPARS is capable of transmitting for up to 18 percent of the time to 
perform the missile warning mission with no space surveillance mission. 
 
Space Surveillance 
 
The space surveillance mission is conducted to track and catalog earth satellites 
and to identify other space objects.  The radar is capable of focusing on 
particular objects or a small cluster of objects.  The radar can transmit from 7 to 
25 percent of the time, as long as the maximum average time, in any 
combination of modes (i.e., missile warning and space surveillance), does not 
exceed 25 percent. 
 
SSPARS Operations 
 
The SSPARS is a phased-array radar that transmits pulsed radiofrequency (RF) 
signals within the frequency range of 420 to 450 megahertz (MHz).  Signals are 
reflected by objects back to the radar.  These signals are analyzed to determine 
the location, distance, size, and speed of the object. 
 
The SSPARS is housed in a 32-meter (105-foot) -high building.  Two flat arrays 
transmit and receive RF signals generated by the radar.  Each array face 
contains 1,792 active antenna elements out of a total of 5,354 elements.  The 
additional 3,562 elements per array face are not used, and would not be changed 
as part of the EWR SLEP.  There are no plans to use these additional elements, 
and these elements cannot be easily activated due to a lack of solid-state 
transmitter/receiver modules and a lack of necessary infrastructure for heating 
and cooling the elements.  The computers, computer monitors, tape drives, disk 
drives, and associated equipment, which control the generation of the RF 
signals, and then analyzes the return signals, are housed inside the radar 
building.  The two array faces are 31 meters (102 feet) wide, and are tilted back 
20° from vertical (Figure 1.3-3).  The active portion of each array face is situated 
in the center of a circle 22.1 meters (72.5 feet) wide.  Each active antenna 
element is connected to a separate solid-state transmitter/receiver within the 
radar building that provides 322 watts of power for transmitting RF signals and 
amplifies the returning signal.  The peak power from the radar is determined by 
the solid-state modules, which are not being replaced.  Software algorithms that 
determine radar beam patterns, duty cycles, and pulse width are not being 
modified.  Radar output (e.g., beam width, frequency, wavelength, average/peak 
power, and pulse width/duration) would remain unchanged by proposed EWR 
SLEP modifications. 
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The RF signals transmitted from each of the array faces form one narrow main 
beam with a width of 2.2°.  Most (approximately 90 percent) of the energy is 
contained in the main beam (MITRE Corporation, 2000).  Each of the main 
beams can be directed electronically between 3° and 85° above horizontal.  
Figure 1.3-2 shows the minimum and maximum vertical angles to which the main 
beams can be directed. 
 

1.4 SCOPE OF THE ENVIRONMENTAL REVIEW 
 
This EA describes and addresses the potential environmental impacts of the 
activities associated with implementing proposed EWR SLEP activities at the 
SSPARS facility at Cape Cod AFS.  The EA also evaluates the potential 
environmental impacts of the Spare Components Alternative and the No-Action 
Alternative.  Consistent with 32 CFR Part 989 and the CEQ regulations, the 
scope of analysis presented in this EA is defined by the potential range of 
environmental impacts that would result from implementation of the Proposed 
Action and alternatives.  Under the Proposed Action, the Air Force would replace 
outdated computer components and rehost software at the existing SSPARS 
facility at Cape Cod AFS.   
 
Environmental resources that may be affected by the Proposed Action and 
alternatives were considered in more detail in order to provide the Air Force 
decision maker with sufficient information and analysis for determining whether 
or not additional analysis is required pursuant to 40 CFR Part 1508.9.  
Environmental resources that are addressed in further detail include 
socioeconomics; the storage, use, and handing of small quantities of hazardous 
materials; the generation of small quantities of solid and hazardous waste; 
asbestos; lead-based paint; health and safety; air quality; and environmental 
justice.  The affected environment and the potential environmental consequences 
relative to these resources are described in Chapters 3.0 and 4.0, respectively. 
 
Initial analysis indicated that implementation of the Proposed Action or 
alternatives would not result in either short- or long-term impacts to 
transportation, utilities, land use and aesthetics, airspace, Environmental 
Restoration Program (ERP) sites, storage tanks, pesticide usage, polychlorinated 
biphenyls (PCBs), radon, medical/biohazardous waste, ordnance, soils and 
geology, water resources, noise, biological resources, or cultural resources.  The 
reasons for not addressing these resources are briefly discussed in the following 
paragraphs. 
 
Transportation.  A temporary increase in traffic can be expected during removal 
and replacement of computer equipment.  Approximately 20 engineers and 
technicians would be required to complete the computer modifications.  Work 
crews are expected to commute from the Bourne or Sandwich areas, where 
temporary lodging is available.  These workers are expected to increase the 
morning and evening peak hour traffic to Cape Cod AFS by approximately 
15 vehicles.  The affected roads include U.S Route 6W, U.S. Route 6, the Mid 
Cape Connector, and the Site Access Road.  It is expected that multiple tasks 
would be required over an 18 month period for the removal and replacement of 
computers and that the duration of each task would not be greater than 
20 workdays.  In addition, some increased truck traffic would occur during the 
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delivery of new computer components and for shipment of the computer 
equipment that is removed.  Increases in vehicle traffic from these deliveries 
would be minimal (less than five trips per day), and most would occur outside the 
morning and evening peak hour.  The minimal increase in traffic is not expected 
to impact the existing level of service on roads in the region. Therefore, impacts 
to transportation are not expected and are not further analyzed in this EA. 
 
Utilities.  The replacement of computer equipment may reduce the installation’s 
demand for electricity; however, no change to the electric utility infrastructure 
would be required.  Replacement of computer equipment would not cause any 
changes in potable water requirements or wastewater generation over that 
required under existing conditions.  Impacts to utilities are not expected and are 
not further analyzed in this EA. 
 
Land Use and Aesthetics.  The Proposed Action and alternatives would not 
involve construction activities or modifications to the exterior of the SSPARS 
facility.  The Proposed Action and alternatives would not affect the current or 
future land use and aesthetics within the region; therefore, impacts to land use 
and aesthetics are not expected and are not further analyzed in this EA. 
 
Airspace.  Because the Proposed Action and alternatives would not increase the 
energy output from the SSPARS or change current operations, no impacts on 
controlled or uncontrolled airspace, special use airspace, Military Training 
Routes, enroute airways and jet routes, airports and airfields, or air traffic control 
within the region are anticipated.  Similarly, since none of these activities would 
restrict a clear view of runways, helipads, taxiways, or traffic patterns from any 
airport traffic control tower, decrease airport capacity or efficiency, or affect future 
visual flight rule or instrument flight rule traffic, they also would not constitute an 
obstruction to air navigation.  Impacts to airspace are not expected and are not 
further analyzed in this EA. 
 
Environmental Restoration Program.  The Proposed Action and alternatives 
would not affect any ERP sites.  There are no ERP sites at Cape Cod AFS.  The 
11,000-gallon diesel fuel release from an underground fuel transfer line that 
occurred in 1990 has been remediated with contaminant concentrations being 
reduced below clean-up standards.  A 5-year monitoring program for the site 
ended in 1999.  The Air Force is continuing to monitor the groundwater to ensure 
water quality standards are being met.  The Proposed Action and alternatives 
would not affect groundwater monitoring.   
 
There are several ERP sites/groundwater contamination plumes associated with 
the Massachusetts Military Reservation (MMR) due to past military activities.  
None of these ERP sites/groundwater contamination plumes affects or underlies 
Cape Cod AFS.  Remedial actions at these sites would not affect activities at 
Cape Cod AFS.  Impacts to ERP sites are not expected and are not further 
analyzed in this EA.   
 
Storage Tanks.  The Proposed Action and alternatives would not require the 
installation of additional storage tanks.  Existing storage tanks at Cape Cod AFS 
would continue to be utilized and managed in accordance with applicable 
regulations and the current Spill Prevention Control and Countermeasures Plan 
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(SPCCP).  Therefore, impacts from storage tanks are not expected and are not 
further analyzed in this EA. 
 
Pesticide Usage.  The Proposed Action and alternatives would not change 
pesticide usage from current conditions.  Management practices would be 
subject to Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and state 
regulations to ensure the proper and safe handling and application of pesticides; 
therefore, impacts from pesticide usage are not expected and are not further 
analyzed in this EA. 
 
Polychlorinated Biphenyls.  The Proposed Action and alternatives would not 
involve equipment containing PCBs.  Federally regulated PCB equipment and 
PCB-contaminated equipment at Cape Cod AFS have been replaced with 
equipment containing less than 1 part per million (ppm) PCBs.  Cape Cod AFS is 
considered PCB-free with the exception of light ballasts that may have sealed 
PCB-containing components; therefore, impacts from PCBs are not expected 
and are not further analyzed in this EA. 
 
Radon.  The Proposed Action and alternatives would not affect radon levels, and 
radon is not a concern within the radar building.  Radon sampling conducted at 
Cape Cod AFS identified two facilities (Buildings 50 and 58) with radon levels 
above the U.S. Environmental Protection Agency (EPA)-recommended action 
level of 4 picocuries per liter.  Currently, no radon exposure guidelines or action 
levels have been established by federal or state regulatory agencies for buildings 
other than schools or residences.  Building 58 is being monitored to confirm the 
findings, and there is no further radon management and mitigation planned for 
these buildings.  These buildings are not directly associated with the SSPARS 
structure; therefore, impacts from radon are not anticipated and are not further 
analyzed in this EA. 
 
Medical/Biohazardous Waste.  Cape Cod AFS would not generate or store 
medical/biohazardous waste; therefore, impacts from medical/ biohazardous 
waste are not expected and are not further analyzed in this EA. 
 
Ordnance.  The Proposed Action and alternatives would not require the use of 
ordnance.  Therefore, impacts from ordnance are not expected and are not 
further analyzed in this EA. 
 
Soils and Geology.  Because the Proposed Action and alternatives would not 
involve ground-disturbing activities, no adverse impacts to soils and geology 
would occur.  Proposed EWR SLEP activities would occur within the SSPARS 
facility.  Impacts to soils and geology are not anticipated and are not further 
analyzed in this EA. 
 
Water Resources.  Because the Proposed Action and alternatives would not 
involve ground-disturbing activities, no adverse impacts to water resources would 
occur.  Proposed EWR SLEP activities would occur within the SSPARS facility 
and would not impact groundwater resources.  Therefore, impacts to water 
resources are not expected and are not further analyzed in this EA. 
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Noise.  The Proposed Action and alternatives would not cause any changes in 
the noise environment over existing conditions; therefore, impacts from noise are 
not expected and are not further analyzed in this EA. 
 
Biological Resources.  The terrain in the vicinity of Cape Cod AFS is dominated 
by pitch pine (Pinus rigida), or scrub oak (Quercus ilicifolia), and a variety of tall 
oak species.  Much of the area adjacent to Cape Cod AFS remains in an 
undisturbed state.  Maintained areas within the Cape Cod AFS boundary are 
generally limited to the entrance area of the installation, as well as a radial area 
around the facility.  Representative wildlife species typically utilizing the pitch 
pine/scrub oak habitat include red fox (Vulpes vulpes), red-tailed hawk (Buteo 
jamaicensis), New England cotton tail (Sylvilagus transitionalis), raccoon 
(Proycon lotor), masked shrew (Sorex cinereus), white-footed mouse 
(Peromyscus leucopus), white-tailed deer (Odocoileus virgineanus), red squirrel 
(Tamaisciurus hudsonicus), bluejay (Cyanocitta cristata), eastern chipmunk 
(Tamias striatus), and mockingbird (Mimus polyglottos). 
 
There are no known federally endangered or threatened plant or wildlife species 
occurring on Cape Cod AFS.  Eight state-listed species of butterflies and moths 
(lepidoptera) have been recorded as occurring within or adjacent to Cape Cod 
AFS.  Four of these are state-listed species of special concern.  The remaining 
four are state-listed threatened species. 
 
The pitch pine/scrub oak forest and pitch pine/scrub oak thicket habitat are 
locally abundant, but is an uncommon habitat type within Massachusetts.  The 
eight state-listed lepidoptera species rely heavily or are entirely dependent on 
these habitats for foraging and breeding.  The Massachusetts Natural Heritage 
and Endangered Species Program has designated the MMR as a Priority Rare 
Species Habitat and Exemplary Natural Community due to the presence of 
suitable habitat for these state-listed species. 
 
The Proposed Action and alternatives would not involve ground-disturbing 
activities, exterior construction, or changes to the power output of the SSPARS.  
Therefore, impacts to biological resources are not expected and are not further 
analyzed in this EA. 
 
Cultural Resources.  The Proposed Action and alternatives would not involve 
ground-disturbing activities; therefore, there would be no potential to affect 
prehistoric or historic archaeological resources, traditional cultural resources, or 
paleontological resources.  The SSPARS facility at Cape Cod AFS has been 
determined eligible for inclusion in the National Register of Historic Places 
(National Register).  A Programmatic Agreement (PA) between the Air Force, 
State Historic Preservation Officer, and the Advisory Council on Historic 
Preservation was established in 2000, which allowed for future modifications to 
the SSPARS facilities at Cape Cod AFS provided Historic American Engineering 
Record (HAER) Level III recordation was accomplished.  HAER Level II 
recordation of the facility has been completed and was accepted by the National 
Park Service in July 2000.  Impacts to cultural resources are not expected and 
are not further analyzed in this EA. 
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION 
 
 

2.1 INTRODUCTION 
 
This chapter describes the Proposed Action, reasonable alternatives to the 
Proposed Action, and the No-Action Alternative.  Other future actions in the 
vicinity of the EWR installation that could contribute to cumulative impacts when 
combined with proposed activities are also briefly described.  Potential 
environmental impacts of the Proposed Action and alternatives are summarized 
at the end of this chapter.  The Proposed Action is to replace outdated computer 
components and rehost computer software at the existing EWR installation at 
Cape Cod AFS.  The replacement electronic hardware and computer software is 
required to sustain the current missile warning and space surveillance missions. 
 
The Proposed Action, alternatives to the Proposed Action, and the No-Action 
Alternative are described briefly below and in detail in the following sections: 
 

• Proposed Action.  The Proposed Action would replace computers, 
computer monitors, computer keyboards, tape and disk drives, solid-
state module test set, digital module test set, other related computer 
equipment, and rehost computer software at the existing SSPARS at 
Cape Cod AFS.  Proposed replacement components would sustain 
the existing missile warning and space surveillance missions, and 
would not change the power output or characteristics of the RFE 
being emitted from the SSPARS. 

 
• Spare Components Alternative.  This alternative would require that 

equipment manufacturers reproduce and provide the necessary 
replacement “spare” parts to continue operating the SSPARS with 
existing equipment.  Spare components would be distributed through 
the supply system. 

 
• No-Action Alternative.  Under the No-Action Alternative, the 

proposed EWR SLEP actions would not be implemented in the 
SSPARS at Cape Cod AFS. 

 
2.2 DESCRIPTION OF PROPOSED ACTION 

 
Under the Proposed Action, computers, computer monitors, computer 
keyboards, tape and disk drives, other related computer equipment, and 
computer software that were manufactured/designed in the 1970s and 1980s 
and are now obsolete would be replaced with new modern computer equipment 
and software would be rehosted.  These computers and other related computer 
equipment are all situated in the radar’s computer subsystem (Figure 2.2-1).   
 
The replacement computers, monitors, keyboards, and storage devices, as well 
as some of the replacement software, are expected to be general-purpose, 
vendor-supplied, off-the-shelf equipment.   



2-2 Cape Cod Air Force Station EWR SLEP EA  

P
A

V
E

P
A

W
S

/0
09

Solid-State Phased-
Array Radar System
Major Components

Figure 2.2-1

External
Users

Radar Subsystem Computer Subsystem

Tape
and
Disk

Drives

Tape
and
Disk

Drives

Radar
Controllers

MODCOMP II

Main
Mission

Computer

Frequency
Time

Standards

Graphic
Display

Consoles

Communi-
cations

Processors
(Network

Processing
Units)

Beam
Steering

Unit

Signal
Processors

Receiver/
Exciter

Array
Face

1

Array
Face

2

EXPLANATION

No changes proposed

Equipment proposed to be replaced

 



 Cape Cod Air Force Station EWR SLEP EA 2-3 

Proposed replacement components would not change the power output or the 
characteristics of the RFE being emitted from the SSPARS.  The peak power 
from the radar is determined by the solid-state modules, which are not being 
replaced.  Software algorithms that determine radar beam patterns, duty cycles, 
and pulse width are not being modified.  Aspects of radar output (e.g., beam 
width, frequency, wavelength, average/peak power, and pulse width/duration) 
would remain unchanged by proposed EWR SLEP modifications. 
 
Under the Proposed Action, the following computers, computer monitors, 
keyboards, storage devices, and other related computer equipment would be 
removed and replaced: 
 

• Peripherals (e.g., tape drives, disk drives, printers) 
• Communication processor 
• Graphic display consoles (computer monitors) 
• Main mission computers 
• Radar controllers 
• Test Sets (solid-state module test set and digital module test set). 

 
Peripherals 
 
Six tape drives, which are component parts of the main mission computer, and 
four tape drives, which are component parts of the radar controller, would be 
replaced.  The general appearance of the main mission computer tape drives 
and the radar controller disk drives are shown in Figures 2.2-2 and 2.2-3, 
respectively.  The tape drives support on-line history data recording, simulation, 
and data storage.  Tape drive equipment is a long-term data storage system that 
allows changes in the computer software to be transported between locations.  
The tape drives also store mission software, simulation data, and mission data 
that must be maintained/archived for long periods. 
 
Six disk drives, which are component parts of the main mission computer, and 
two disk drives, which are component parts of the radar controller, would be 
replaced.  The general appearance of the radar controller disk drives and the 
main mission computer disk drives are shown in Figures 2.2-3 and 2.2-4, 
respectively.  The disk drives support the storage of computer programs, 
permanent data, and checkpoint files, as well as provide space for the storage of 
real-time operational data.  The disk drive (1) is a short-term data storage system 
used by each computer to perform day-to-day operations and (2) also provides 
long-term storage of computer program source codes. 
 
Communication Processors 
 
Three communication processors, known as network processing units, would be 
replaced (Figure 2.2-5).  The network processing units send advanced data 
communication control protocol and computer format messages to external 
communication links, providing the interface between the main mission computer 
and the outside world.  One of these units provides the interface between the off-
line mission computer and a keyboard and monitor used as an interactive, time-
share terminal for off-line processing of data and programs. 
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Figure 2.2-2.  Tape Drives 

 

 
Figure 2.2-3.  Radar Controllers, Tape Drives, and Disk Drives 
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Figure 2.2-4.  Disk Drives 

 
 

Figure 2.2-5.  Network Processing Units 
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Graphic Display Console 
 
Five graphic display consoles (Figure 2.2-6) and associated printers would be 
replaced.  The general appearance of the graphic display console is shown on 
Figure 2.2-6.  The current graphic display console has a cathode ray tube 
display, lightpen, keyboard, audible alarm, and hardware panel for the electronic 
controls. 
 

 
Figure 2.2-6.  Graphic Display Console 

 
 
The graphic display console is a raster-type display with a square viewing area of 
14 inches by 14 inches.  A raster display uses a group of closely spaced parallel 
lines to project images on a cathode ray tube.  Radar operators use the graphic 
display consoles to make data inquiries and conduct real-time data analysis.  
The graphic display console displays mission and maintenance control tables 
and graphs and is capable of displaying vectors, alphanumeric characters, and 
special symbols. 
 
Main Mission Computer 
 
The main mission computer and line printers would be replaced.  Software 
algorithms that determine radar beam patterns, duty cycles, and pulse width 
would not be modified.  The main mission computer (Figure 2.2-7) is 
approximately 18 feet long, 6.5 feet high, and 4.5 feet wide.  The general 
appearance of the main mission computer is shown in Figure 2.2-7.  There are 
two main mission computers, one is online and the other is in standby mode.   
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Figure 2.2-7.  Main Mission Computer and Printer 

 
 
The main mission computer contains a large number of printed circuit boards that 
are interconnected with wiring harnesses.  These computers generate a large 
amount of heat and are mechanically cooled using approximately 100 pounds of 
hydrochlorofluorocarbon (HCFC) refrigerant (i.e., Refrigerant R-401a).  The main 
mission computers contain the mission software required for the operation, data 
processing, and communication tasks associated with the missile warning and 
space surveillance missions.  The replacement computer equipment and 
computer software will be modern computer systems that use microprocessors. 
 
Radar Controller 
 
Two radar controllers (see Figure 2.2-3) would be replaced.  One radar controller 
is online and the second is on standby.  Each radar controller is a general-
purpose computer.  The radar controller sends commands and processing 
parameters for each radar action to the receiver-exciter in the radar subsystem, 
with an information copy to the signal processors.  Target data received by the 
radar subsystem are returned to the computer subsystem through the radar 
controller.  In addition, the radar controller monitors the cooling of the antenna 
elements.   
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Test Sets 
 
Two pieces of off-line electronic test equipment are to be replaced.  These 
include the solid-state module test set (Figure 2.2-8) and the digital module test 
set (Figure 2.2-9).  The solid-state module test set is used to trouble shoot and 
test printed circuit boards on the solid-state modules on the radar antenna.  The 
digital module test set is used to trouble shoot and test printed circuit boards 
found in the beam steering unit, receiver-exciter, and signal processors. 
 
 

 
Figure 2.2-8.  Solid-State Module Test Set 

 
 

Timeline 
 
In order to maintain the day-to-day operations of the SSPARS and minimize the 
risk to the ongoing mission, the replacement computer equipment and rehosting 
software would be completed and checked out before the existing equipment is 
removed.  The computer equipment removal and replacement would require a 
work crew of up to 20 engineers and technicians for short periods of time 
(approximately 20 days) during an approximately 18-month period.   
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Figure 2.2-9.  Digital Module Test Set 

 
 

2.3 DESCRIPTION OF ALTERNATIVES 
 
2.3.1 Spare Components Alternative 
 
The Spare Components Alternative would require that equipment manufacturers 
reproduce and provide the necessary “spare” parts to continue operating the 
SSPARS facilities.  Implementation of this alternative would require setting up 
new production lines involving retooling to meet requirements for sustaining the 
SSPARS equipment.  These production lines would require research and 
development efforts to reestablish technology, and personnel training to make 
them operational.  In addition, the production lines would be operated only to 
meet short-term production requirements for the SSPARS, as there would be no 
commercial market for the manufactured components.  Therefore, the 
Government would be required to absorb the total cost of production. 
 

2.4 NO-ACTION ALTERNATIVE 
 
The No-Action Alternative involves not implementing the proposed EWR SLEP 
equipment replacement actions in the SSPARS at Cape Cod AFS.  Current 
operations supporting the missile warning and space surveillance missions 
would continue until failure of irrecoverable system components occurred.  The 
actual failure time is dependent upon the failure rate of computer components 
and the availability of spare parts.  The No-Action Alternative would eventually 
result in the Air Force being unable to accomplish its missile warning and space 
surveillance missions, in that ballistic missile attacks launched from specific 
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areas would not be detected or characterized.  The SSPARS would become 
inoperable until the failed component(s) could be fixed or remanufactured. 
 

2.5 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION 
 
2.5.1 Relocation Alternative 
 
Under this alternative, the SSPARS would be relocated from Cape Cod AFS to 
another location.  This alternative has been eliminated from consideration 
because it would not meet the purpose and need of the Proposed Action 
described previously, which is sustaining the existing SSPARS radar.  Relocating 
old computer components would not address the radar’s sustainment problems. 
 
2.5.2 Deactivation Alternative 
 
The Deactivation Alternative would involve shutting down the SSPARS and 
placing the installation under caretaker status.  The Deactivation Alternative 
would result in the Air Force being unable to accomplish its missile warning and 
space surveillance missions.  The personnel currently employed or stationed at 
the installation would be relocated and replaced with a caretaker staff of 
approximately ten individuals. 
 
The Deactivation Alternative would result in no future use of the property.  The 
installation would be placed under long-term caretaker status.  Caretaker 
activities would consist of resource protection, grounds and building 
maintenance, and limited operation of existing utility systems.  No other 
activities/missions would be performed on the property.  The future levels of 
maintenance would be as follows: 
 

• Maintenance of structures to limit deterioration 
 

• Isolation or deactivation of on-site utility distribution lines 
 

• Limited maintenance of roads to ensure access 
 

• Limited grounds maintenance of open areas to eliminate fire and 
health and safety hazards. 

 
This alternative has been eliminated from consideration based on the necessity 
to operate and maintain a reliable EWR system in support of the United States' 
national security defense. 
 
2.5.3 Delay Alternative 
 
Under this alternative, the Air Force would not implement the Proposed Action 
until after the Supplemental EIS (See paragraphs 1.2 and 3.5 for additional 
details) is completed.  One of the main purposes of the Supplemental EIS is to 
assess potential environmental impacts from the RFE being emitted from the 
SSPARS.  The projected completion date for the Supplemental EIS is 2005. 
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This alternative has been eliminated from consideration because it would not 
meet the purpose and need for the Proposed Action, which is sustaining the 
existing radar.  Delaying the start of the Proposed Action until 2005 would 
unacceptably increase the risk that the SSPARS would become inoperable due 
to a lack of spare parts.  The operational risk would be unacceptable even if the 
EWR SLEP were delayed only at one installation and not delayed at the other 
SSPARS sites.  Whether the Proposed Action is implemented now or in 2005, 
the potential environmental impacts of RFE from the SSPARS would be the 
same because the Proposed Action would not change the power output of the 
radar or the characteristics of the RFE emitted.   
 

2.6 COMPARISON OF ENVIRONMENTAL IMPACTS 
 
This section presents a comparative analysis of the Proposed Action and 
alternatives.  A detailed discussion of potential effects is presented in Chapter 
4.0, Environmental Consequences.  Neither the Proposed Action nor the 
alternatives are anticipated to have a significant impact on the environment. 
 
Proposed Action 
 
A temporary increase of approximately 20 employees (engineers, contractors, 
and technicians) would be required to remove the existing computer equipment 
and install the new replacement equipment.  The temporary increase in 
employment is not expected to impact the region’s employment.  No permanent 
increase in population is expected.  Storage, handling, and transportation of 
hazardous materials associated with EWR SLEP activities and operation of the 
SSPARS facility at Cape Cod AFS would be conducted in accordance with 
applicable regulations and established procedures.  Solid and hazardous waste 
generation associated with Cape Cod AFS operations would not change from 
current conditions.  Solid and hazardous wastes would continue to be generated 
and disposed of in accordance with applicable regulations and established 
procedures.  Due to the limited number of temporary personnel that would be 
required during EWR SLEP activities, air emissions would be below de minimis 
thresholds.  The RFE levels measured during previous surveys were below the 
applicable general public exposure limit and indicate that no known health 
hazards exist based on the low-intensity RFE resulting from the SSPARS 
emissions.  Appendix B provides a list of studies regarding bioeffects of RFE.  
Replacing existing systems would not change the operational characteristics or 
the RFE emitted from the SSPARS.  No disproportionately high and adverse 
impacts to low-income and minority populations have been identified. 
 
Spare Components Alternative 
 
No increases to employment or population are expected to occur under the 
Spare Components Alternative.  Hazardous materials usage at the SSPARS 
facility at Cape Cod AFS would continue in accordance with applicable 
regulations and established procedures.  Solid and hazardous waste generation 
associated with Cape Cod AFS operations would not change from current 
conditions.  Solid and hazardous wastes would continue to be generated and 
disposed of in accordance with applicable regulations and established 
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procedures.  The RFE exposure levels measured during previous surveys were 
below the applicable general public exposure limit and indicate that no known 
health hazards exist based on the low-intensity RFE resulting from the SSPARS 
emissions (see Appendix B).  No disproportionately high and adverse impacts to 
low-income and minority populations have been identified. 
 
No-Action Alternative 
 
No increases to employment or population are expected to occur under the No-
Action Alternative.  Hazardous materials usage and solid and hazardous waste 
generation would continue to be managed in accordance with applicable 
regulations.  The RFE levels measured during previous surveys were below the 
applicable general public exposure limit and indicate that no known health 
hazards exist based on the low-intensity RFE resulting from the SSPARS 
emissions.  Once the SSPARS becomes inoperable, RFE would no longer be 
emitted until the failed part could be repaired or remanufactured.  No 
disproportionately high and adverse impacts to low-income and minority 
populations have been identified. 
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3.0 AFFECTED ENVIRONMENT 
 
 
This section describes the current environmental condition of Cape Cod AFS and 
the associated region of influence (ROI).  The information provided serves as a 
baseline from which to identify and evaluate environmental changes resulting 
from implementation of the Proposed Action or alternatives. 
 
The affected environment is discussed in terms of seven resource areas:  
socioeconomics, hazardous materials management, solid and hazardous waste 
management, asbestos, lead-based paint, health and safety, air quality, and 
environmental justice.  The ROI to be evaluated has been defined for each 
resource area potentially affected by the Proposed Action and alternatives.  The 
ROI determines the geographical area to be addressed as the affected 
environment. 
 

3.1 INTRODUCTION 
 
Cape Cod AFS is situated atop Flat Rock Hill on Cape Cod, Massachusetts, 
within the north portion of the MMR (Figure 3.1-1).  The site is operated by the 
6th Space Warning Squadron.  The installation occupies approximately 100 
acres of leased land at an elevation of approximately 265 feet above mean sea 
level.  The leased area includes 87 acres for the installation, 11.5 acres for the 
access road, and 2 acres for electrical transmission lines.  Cape Cod AFS is 
within Barnstable County and is approximately 70 miles south of Boston, 3 miles 
east of Bourne, and 2 miles west of Sandwich (see Figure 3.1-1).  The major 
features of Cape Cod AFS are shown on Figure 3.1-2. 
 
The average annual temperature in the Cape Cod region is approximately 
50° Fahrenheit (F).  The coolest month of the year is January, with an average 
temperature of 30°F; the warmest month is July, with an average temperature of 
71°F.  Average annual rainfall is 48 inches, and average snowfall is 
approximately 37 inches.  Prevailing winds are from the southwest from spring 
through fall (April through October) and from the northwest during the winter 
(December through February).  Wind speeds generally range between 11 and 
30 miles per hour (Commonwealth of Massachusetts, 1996). 
 
EWR Installation Background.  The land on which Cape Cod AFS is situated was 
initially acquired by the Commonwealth of Massachusetts in 1935 for Army 
National Guard Training (Camp Edwards).  The SSPARS at Cape Cod AFS was 
the first of its type to be built and operated.  Construction of the SSPARS was 
completed in 1978, and on October 1, 1978, the installation was activated.  Cape 
Cod AFS provides missile warning and space surveillance for the east coast of 
North America. 
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3.2 LOCAL COMMUNITY 
 
3.2.1 Socioeconomics 
 
The ROI for socioeconomics includes Barnstable County and the towns of 
Sagamore, Sandwich, Bourne, Mashpee, and Falmouth. 
 
The 1999 census data estimated population for Barnstable County at 212,519 
(U.S. Bureau of the Census, 2000a).  During the summer tourist season, the 
population of the county can increase to an estimated 500,000 (Cape Cod 
Commission, 1998b).  The towns closest to Cape Cod AFS are Sandwich, 
Bourne, and Sagamore with populations of 19,587, 17,691, and 2,589, 
respectively (Cape Cod Commission, 1998b; U.S. Bureau of the Census, 2000c).  
The populations of Mashpee and Falmouth are 9,784 and 31,996, respectively 
(Commonwealth of Massachusetts, 2000a, 200b) 
 
Cape Cod AFS is staffed by approximately 130 military and contractor personnel.  
The EWR mission is performed 24 hours a day, 365 days a year, through 
working shifts.  The military services at MMR employ approximately 1,900 full-
time military and civilian personnel.  The largest employer on the MMR is the 
Massachusetts Air National Guard, with approximately 1,150 persons, followed 
by the Coast Guard, with approximately 475 persons (Massachusetts National 
Guard, 1999). 
 
Public and private-sector employment in Barnstable County was estimated at 
77,332 in 1996, with private-sector employment representing 85 percent of the 
total employment.  Services, retail trade, and construction are the largest 
employment sectors with 34 percent, 30 percent, and 9 percent of the 
employment, respectively.  Finance/insurance provides approximately 8 percent 
of the employment, and agriculture/forestry and Government-related jobs each 
provide approximately 4 percent of the total employment in Barnstable County 
(Cape Cod Commission, 1998b).  The 1995 estimated median household income 
for Barnstable County was $37,156 (U.S. Bureau of the Census, 2000f).  For the 
town of Sandwich, the estimated median household income in 1989 was $43,500 
(Cape Cod Commission, 1998b).  For the town of Bourne, the mean household 
income in 1989 was $34,159 (Cape Cod Commission, 1998b).  For the town of 
Sagamore, the median household income in 1989 was $38,077 (U.S. Bureau of 
the Census, 2000d).  For the town of Mashpee, the median household income in 
1989 was $34,524 (U.S. Bureau of the Census, 2001b).  For the town of 
Falmouth, the median household income in 1989 was $40,655 (U.S. Bureau of 
the Census, 2001a). 
 

3.3 HAZARDOUS MATERIALS MANAGEMENT 
 
The following sections describe the general federal and state (where existing) 
regulatory requirements concerning hazardous materials management at Cape 
Cod AFS.  The ROI for hazardous materials management encompasses 
geographic areas that are exposed to the possibility of a hazardous materials 
release. 
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3.3.1 Hazardous Materials 
 
Hazardous materials management activities at Air Force installations are 
governed by specific environmental regulations.  For the purposes of the 
following discussion, the term hazardous materials mainly refers to those 
substances defined as hazardous by the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), 42 U.S. Code (U.S.C.) 
Section 9601 et seq., as amended.  In general, this includes substances that, 
because of their quantity, concentration, or physical, chemical, or infectious 
characteristics, may present substantial danger to the public health, welfare, or 
the environment when released.  Transportation of hazardous materials is 
regulated by the Department of Transportation regulations within 49 CFR. 
 
A Spill Prevention Control and Countermeasures Plan (SPCCP) and an Oil and 
Hazardous Substance Pollution Contingency Plan have been prepared in 
accordance with Air Force Instruction (AFI) 32-4002, Hazardous Materials 
Emergency Planning and Response Program.  The plans comply with U.S. EPA 
spill prevention, control, and countermeasures requirements; Emergency 
Planning and Community Right-to-Know Act (EPCRA); and Occupational Safety 
and Health Administration (OSHA) requirements.  The plans provide guidance for 
the identification of possible hazardous material sources, the discovery and 
reporting of hazardous materials releases, and procedures to follow in the event 
a release occurs (ARCTEC Services, 1999e). 
 
Hazardous materials commonly utilized at Cape Cod AFS for mission activities 
include adhesives; batteries; biocides; corrosives; ethylene glycol (antifreeze); 
diesel fuel; gasoline; paint; petroleum, oil, and lubricants (POL); solvents; 
biocides, and household products (Radian International, 1999).  In addition, the 
main mission computers within the SSPARS building generate a large amount of 
heat and are mechanically cooled using approximately 100 pounds of the HCFC 
refrigerant R-401a.  R-401a is an ozone-depleting substance, but it is not listed 
as a Class I or Class II ozone-depleting substance due to its low ozone-depleting 
potential.  The installation does not vent R-401a to the atmosphere; it is 
reclaimed.  The Tech Facility Chiller utilizes approximately 4,200 pounds, of 
R-134a, which is not an ozone-depleting substance.   
 
Cape Cod AFS has a hazardous materials control program (HAZMART) to track 
and monitor incoming hazardous materials.  HAZMART also serves as a point of 
issue, turn-in, and reissue for users of hazardous materials.  HAZMART is 
situated within the loading dock area of Building 2. 
 
Biocides utilized within the radar cooling system to prevent algae growth are 
stored in the water pump room on the first floor of the Technical Facility 
(Building 2).  These biocides are environmentally safe and do not contain 
chromates or other heavy metals (ARCTEC Services, 1999e). 
 

3.4 SOLID AND HAZARDOUS WASTE MANAGEMENT 
 
The following sections describe the general federal and state (where existing) 
regulatory requirements concerning solid waste management, hazardous waste 
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management, asbestos, and lead-based paint at Cape Cod AFS.  The ROI for 
solid and hazardous waste management encompasses geographic areas that 
generate or dispose of solid waste or are exposed to the possibility of a release 
of hazardous waste. 
 
3.4.1 Solid Waste 
 
Solid waste is defined as any discarded material (i.e., abandoned, recycled, 
inherently waste-like, or no longer suitable for its intended purposed) that is not 
specifically excluded in 40 CFR Part 261.4.  This definition includes materials 
that are both solid and liquid (but contained). 
 
Cape Cod AFS maintains a Solid and Hazardous Waste Management Plan that 
was prepared in accordance with AFI 32-7042, Solid and Hazardous Waste 
Compliance.  Nonhazardous solid waste generated at Cape Cod AFS is 
collected by a licensed solid waste disposal contractor that transports the 
material to a permitted waste-to-energy incineration facility in Rochester, 
Massachusetts.  Cape Cod AFS contributes approximately 40 tons of municipal 
solid waste annually that is incinerated in this energy recovery facility.  Cape Cod 
AFS implements a solid waste recycling program for aluminum cans, paper, 
cardboard, ferrous metals, plastic, and glass.  In 1999, approximately 7 tons of 
material was recycled rather than incinerated (ARCTEC Services, 1999c). 
 
3.4.2 Hazardous Waste 
 
The term hazardous waste refers to those wastes defined as hazardous by the 
Solid Waste Disposal Act, as amended by the Resource Conservation and 
Recovery Act (RCRA), 42 U.S.C. Sections 6901-6992.  In general, this includes 
wastes that, because of their quantity, concentration, or physical, chemical, or 
infectious characteristics, may present substantial danger to the public health, 
welfare, or the environment when released.  Hazardous waste is further defined 
in 40 CFR Part 261.3 as any solid waste that possesses any of the hazard 
characteristics of toxicity, ignitibility, corrosivity, or reactivity. 
 
Cape Cod AFS maintains a Solid and Hazardous Waste Management Plan in 
accordance with AFI 32-7042, Solid and Hazardous Waste Compliance; 310 
CMR 30.00-30.91, State Hazardous Waste Regulations; 40 CFR Parts 261-265, 
Federal Hazardous Waste Regulations; and 29 CFR Part 1910, Occupational 
Safety and Health Standards. 
 
Cape Cod AFS is considered a Small-Quantity Generator (SQG) of hazardous 
waste.  The installation generates less than 1,000 kilograms (kg) of hazardous 
waste per month and can accumulate up to 6,000 kg of hazardous waste on site 
at any one time.  As an SQG, Cape Cod AFS can store hazardous waste on site 
for up to 180 days (only if the amount stored is less than 6,000 kg) before 
shipping the waste to an off-site disposal location.  The Defense Reutilization 
and Marketing Office (DRMO) in Groton, Connecticut, or Portsmouth, New 
Hampshire, acts as the principal agent for the procurement of an environmental 
services disposal company to transport and dispose of hazardous waste 
generated at Cape Cod AFS (ARCTEC Services, 1999c). 
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A separate building south of the power plant is used for 180-day storage of 
drums and containers of regulated hazardous wastes.  Within the north side of 
Building 4 is one area that serves as the satellite accumulation point (SAP).   
 
Hazardous and other regulated wastes generated at Cape Cod AFS include 
waste oil, waste diesel fuel, waste spill residues and absorbent, waste paint and 
paint thinners, and oil/water separator residues (Radian International, 1999). 
 
Cape Cod AFS also has a recycling program that recycles oil filters, waste oil, 
antifreeze, lead acid batteries, and spent fluorescent light tubes (Radian 
International, 1999). 
 
3.4.3 Asbestos 
 
Asbestos-containing material (ACM) is regulated by the U.S. EPA and OSHA.  
Asbestos fiber emissions in the ambient air are regulated in accordance with 
Section 112 of the Clean Air Act (CAA), which established the National 
Emissions Standards for Hazardous Air Pollutants (NESHAP).  The NESHAP 
regulations (40 CFR Part 61 Subpart M) address the demolition of renovation of 
buildings with ACM.  The Asbestos Hazard Emergency Response Act (AHERA) 
(Public Law [P.L.] 99-519 and P.L. 101-637) and OSHA regulations cover worker 
protection for employees who work around or remediate ACM. 
 
Renovation or demolition of buildings with ACM has a potential for releasing 
asbestos fibers into the air.  Asbestos fibers could be released due to 
disturbance or damage from various building materials such as pipe and boiler 
insulation, acoustical ceilings, sprayed-on fireproofing, and other materials used 
for soundproofing or insulation. 
 
The Massachusetts Department of Labor and Industry (MA L&I) develops and 
enforces ACM abatement emission standards according to Title 453 Code of 
Massachusetts Regulations (CMR), Chapter 6.  All asbestos workers engaged in 
any asbestos abatement must be certified and licensed by MA L&I.  Asbestos 
abatement includes the repair, enclosure, encapsulation, removal, disposal, 
inspection, and preparation of management plans for friable asbestos material. 
 
Cape Cod AFS maintains an Asbestos Management and Operations Plan.  This 
plan outlines the responsibilities for asbestos management, regulatory 
requirements, and identifies known locations of ACM.  The operations section 
establishes procedures for asbestos abatement and interim measures to contain 
a friable ACM release (ARCTEC Services, 1999a). 
 
No friable ACM has been identified in mission-essential areas.  An ACM survey 
conducted in 1992 identified 35 locations where ACM was detected or presumed 
to exist.  Cape Cod AFS conducted ACM surveys in 1997 and 1998 confirming 
that ACM is present in the facilities.  Materials that tested positive for ACM 
include floor tile, floor tile mastic, pipe insulation, pipe joint compound, fire doors, 
and some heating, ventilation, and air conditioning (HVAC) vibration dampers 
(ARCTEC Services, 1999a). 
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3.4.4 Lead Based Paint 
 
Human exposure to lead has been determined to be an adverse health risk by 
agencies such as OSHA and the U.S. EPA.  Sources of exposure to lead are 
through contact with dust, soil, and paint.  In 1973, the Consumer product Safety 
Commission (CPSC) established a maximum lead content in paint of 0.5 percent 
by weight in a dry film of newly applied paint.  In 1978, under the Consumer 
Product Safety Act (P.L. 101-608, as implemented by 16 CFR Part 1303), the 
CSPC lowered the allowable lead level in paint to 0.06 percent.  The CPSC also 
restricted the use of lead-based paint in nonindustrial facilities. 
 
To ensure that any threat to human health and the environment from lead-based 
paint has been identified, the Residential Lead-Based Paint Hazard Reduction 
Act (Title X), effective January 1, 1995, and Air Force policy require that a lead-
based paint survey of high-priority facilities be conducted at Air Force bases.  
High priority facilities consist of facilities or portions of facilities frequented by 
children under the age of 7 years, and include military family housing, transient 
lodging facilities, DOD-maintained day care centers and elementary schools, and 
playgrounds. 
 
The MDEP has detailed regulations for lead-based paint activities in Title 454 
CMR, Chapter 22.  The regulations cover abatement or disturbances of lead-
based paint in residential (both private and commercial) structures.  Specifically, 
the regulations identify the training, certification, and licensing requirements for 
personnel and businesses performing abatement and establishes the minimum 
requirements for containment enclosures and worker health and safety during 
abatement. 
 
No high-priority facilities such as housing or childcare centers are present at 
Cape Cod AFS.  The condition of painted surfaces at Cape Cod AFS is very 
good due to frequent maintenance.  In accordance with OSHA, prior to initiating 
any renovation, demolition, or construction activity, a determination of the 
presence of lead-based paint is made; workers are then informed of the hazards 
and presence of any lead-based paint, if present (ARCTEC Services, 2000b). 
 

3.5 HEALTH AND SAFETY 
 
This section discusses the potential impacts of the SSPARS with regard to public 
health and safety.  The following section discusses the existing RFE in the 
vicinity of Cape Cod AFS, other emitters of RFE at Cape Cod AFS, and RFE 
measurements taken at Cape Cod AFS and within the surrounding communities. 
 
Exposure to RFE is controlled in accordance with national exposure standards 
(e.g., federal and voluntary exposure standards), which are set by experts in 
biophysics, medicine, engineering, and epidemiology, as set forth in the following 
documents: 
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• Institute of Electrical and Electronics Engineers (IEEE) C95.1-1999, 
IEEE Standard for Safety Levels with Respect to Human Exposure 
to Radio Frequency Electromagnetic Fields, 3 kHz to 300 gigahertz 
(GHz), May 1999. 

 
• DOD, Protection of DOD Personnel from Exposure to Radio 

Frequency Radiation and Military Exempt Lasers, DOD 6055.11, 
February 21, 1996. 

 
• Air Force Occupational Safety and Health (AFOSH) Standard, Radio 

Frequency Radiation (RFR) Safety Program, AFOSH Standard 48-9, 
August 1, 1997. 

 
• Federal Communications Commission (FCC), Office of Engineering 

and Technology (OET) Bulletin 65:  Evaluating Compliance with FCC 
Guidelines for Human Exposure to Radiofrequency Electromagnetic 
Fields, Edition 97-01, August 1997. 

 
The IEEE International Committee for Electromagnetic Safety produces an RFE 
standard that has been adopted by the American National Standards Institute 
(ANSI) as an ANSI/IEEE standard.  This voluntary standard is based on 
numerous sources of scientific information that are subject to rigorous review by 
experts in biophysics, medicine, electrical engineering, and epidemiology. 
 
After reviewing the biological effects database, scientific committees concluded 
that the threshold for potential adverse biological effects was 4 watts/kilogram 
(W/kg) of absorbed RFE per unit mass of tissue.  The standards-making 
organizations have adopted safety factors for RFE exposures in occupational 
and general public settings.  These safety factors are set at 10 for occupational 
exposures and 50 for general public exposures, thereby reducing the adverse 
biological effects threshold to 0.4 and 0.08 W/kg, respectively.  For ease of 
measurement, these limits are expressed in units of incident power density 
(milliwatts per square centimeter, or mW/cm2), which is the accepted RFE 
parameter used to quantify RFE exposure (Institute of Electrical and Electronics 
Engineers, 1999).   
 
The general population exposure limit for the SSPARS is 0.28 mW/cm2 averaged 
over a 30-minute period, while the occupational exposure limit is 1.4 mW/cm2 
averaged over a 6-minute period.  These limits are based on the IEEE 
C95.1-1999 and FCC maximum permissible exposure of 420 MHz, which 
represents the most conservative exposure limit within the SSPARS frequency 
range.   
 
The scientific community believes that the IEEE/ANSI standard is applicable to 
both continuous-wave and pulsed, phased-array emitters.  However, a small 
number of individuals have questioned whether the standard is applicable to 
phased array systems.  The Air Force has entered into a contract with the 
National Research Council to address this question.   
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Although the scientific evidence indicates that adverse health effects are limited 
primarily to thermal effects, some theories have been put forward that suggest 
low-level RFE may have biological effects. These theories and supporting 
research are reviewed by the IEEE and considered during their standard setting 
process.  The Proposed Action and alternatives do not change the RFE 
characteristics of the SSPARS.  It is recognized that health concerns have been 
raised by some individuals on Cape Cod dealing with the ongoing operation of the 
SSPARS.  These concerns are being addressed by a Supplemental EIS to the 
original 1979 EIS.  Included in that evaluation will be studies that specifically 
address the general concerns brought forth regarding low-level exposures to RFE 
as well as the SSPARS pulsed waveform generated by a phased-array, 
specifically. 
 
3.5.1 Cape Cod Air Force Station Radiofrequency Energy Measurements 
 
Ground level (3-6 feet) RFE measurements were completed around the SSPARS 
facility and throughout the surrounding communities in 1978 and 1986.  In 1978, 
peak power density measurements, average power density measurements, and 
peak electric field measurements were completed in order to assess the potential 
exposure differences under both peak and average power conditions.  The 
measurements from the 1978 survey are presented in Table 3.5-1 and their 
locations are shown on Figure 3.5-1.  RFE measurements collected during the 
1978 survey were below the applicable IEEE general public exposure limit. 
 
In 1986, average power density measurements were completed in order to verify 
that the measurements taken in 1978 were still valid and representative of the 
potential RFE exposures from the radar.  The measurements from the 1986 
survey are presented in Table 3.5-2 and their locations are shown on Figure 
3.5-2. 
 
As with the 1978 measurements, these measurements were also below the 
applicable IEEE general public exposure limit; therefore, the 1978 measurements 
were validated and remained representative of the general public RFE exposures 
from the SSPARS. 
 
3.5.2 Other Radiofrequency Energy Emitters 
 
Other typical devices used to transmit RFE in the vicinity of Cape Cod AFS 
include AM/FM radio stations, radar, cellular/digital telephones, walkie-talkies, 
navigation equipment, and various systems designed to generate heat 
(e.g., microwave ovens).  Although there has been a rapid expansion of 
telecommunications services, cellular telephones, and paging services, the power 
density of these sources is exceedingly small.  For example, power densities at 
ground level beneath microwave relay towers are in the range of .00000016 
mW/cm2 to .000095 mW/cm2.  A 1998 FCC report concluded that it is extremely 
unlikely that a member of the general public could be exposed to RF levels in 
excess of the guidelines for a cellular station.  Recent studies indicate that typical 
levels of RFE in urban environments are usually in the nanowatt range 
(1 nanowatt is 1 millionth of a milliwatt).  It is expected that the background RFE 
at Cape Cod AFS, excluding RFE attributable to the SSPARS, would be less than  
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Table 3.5-1.  Cape Cod AFS, 1978 Power Density Measurements 

Test 
Location Location 

Distance 
from Radar 

(miles) 

Average 
Power 
Density 

(mW/cm2) 

General 
Public 

Standard(a) 
(mW/cm2) 

Magnitude 
Below 

Standard 
1 Rest Area, Route 6 0.6 0.000061 0.28 4,590 
2 Shawme and Shaker House Roads 2.1 0.000027 0.28 10,370 
3 Henry T. Wing School 2.1 <0.000001 0.28 >280,000 
4 Dillingham and Knott Roads 2.4 0.00002 0.28 14,000 
5 Sandwich High School 4.4 0.000001 0.28 280,000 
6 Lakewood Hills Development (entrance) 4.6 <0.000001 0.28 >280,000 
7 Knolltop and Greenhouse Roads 5.4 <0.000001 0.28 >280,000 
8 Mashpee Police Department 7.3 <0.00001 0.28 >280,000 
9 Mashpee Middle School 9.2 <0.000001 0.28 >280,000 

10 Seabury Gold Club 13.8 <0.000001 0.28 >280,000 
11 Sagamore Bridge 1.6 0.000051 0.28 5,490 
12 Canalside Apartments 2.0 0.000016 0.28 17,500 
13 Hoxie Elementary School 1.7 0.000001 0.28 280,000 
14 Old Plymouth Road 2.8 0.000002 0.28 140,000 
15 Hilltop Drive (Maiolini residence) 1.0 0.000003 0.28 93,333 
16 Kieth Field 1.4 <0.000001 0.28 >280,000 
17 Stone School (Otis AFB) 7.1 <0.000001 0.28 >280,000 
18 Ashumet Development (Hatchville) 8.8 <0.000001 0.28 >280,000 
19 Benthos Corporation 8.9 <0.000001 0.28 >280,000 
20 North Falmouth Elementary School 9.0 <0.000001 0.28 >280,000 
21 Falmouth High School 11.8 <0.000001 0.28 >280,000 

Note: (a) General public standard from IEEE C95.1-1999.  The standard used in 1978 was IEEE C95.1-1974 that cited 10 mW/cm2 
as the exposure limit. 

 AFB  = Air Force Base 
 mW/cm2 = milliwatts per square centimeter 

Source:  Electromagnetic Compatibility Analysis Center, 1978. 
 

Table 3.5-2.  Cape Cod AFS, 1986 Power Density Measurements 

Test 
Location Location 

Distance 
from Radar 

(miles) 

Average 
Power 
Density 

(mW/cm2) 

General 
Public 

Standard(a) 
(mW/cm2) 

Magnitude 
Below 

Standard 
1 Cardinal Road (Christopher Hollow) 2.8 0.000026 0.28 10,769 

2 Sandwich Fire Tower (86 feet above ground in view of the 
radar) 3.2 0.000139 0.28 2,014 

3 Sandwich Public Library 2.3 <0.000001 0.28 >280,000 
4 Crowley State Park (Les Perry’s House) 1.2 0.000012 0.28 23,333 

4a Crowley State Park (Near Camp Site A-10) 1.2 0.00002 0.28 14,000 
5 Route 130 and Greenway and Gibbs (Across from base gate) 3.5 <0.000001 0.28 >280,000 
6 Corner of Friendly and Freedom Road (Near Snake Pond Area) 5 <0.000001 0.28 >280,000 
7 Beach area (Snake Pond) 4.8 <0.000001 0.28 >280,000 
8 Intersection of Route 130 before Central Road 7.4 <0.000001 0.28 >280,000 
9 Near Mashpee Middle School on Lowell Road 8.4 <0.000001 0.28 >280,000 

10 Lowell Road near Quessot Golf Course 8.8 <0.000001 0.28 >280,000 
11 Nickelodeon Theatre on Route 151 7.8 <0.000001 0.28 >280,000 
12 Otis Central Tower 5.9 0.000003 0.28 93,333 
13 VA Cemetery near entrance on Route 151 5.6 <0.000001 0.28 >280,000 
14 Scusett Beach Fishing Pier 1.9 0.000004 0.28 70,000 
15 Henry Wing School (Sandwich) 2.1 <0.000001 0.28 >280,000 

Note: (a) General public standard from IEEE C95.1-1999.  The standard used in 1986 was IEEE C95.1-1974 that cited 10 mW/cm2 
as the exposure limit. 

 mW/cm2 = milliwatts per square centimeter 

Source:  1839th Installation Engineering Group, 1986. 
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the typical RFE in an urban area because of the lower concentration of RFE 
emitters outside urban areas.  Other RFE emitters at Cape Cod AFS include the 
Defense Satellite Communications System (DSCS) and the proposed Milstar 
communications system (recently installed but not yet operational). 
 
3.5.2.1 Defense Satellite Communications System. 
 
In June 2000, the U.S. Air Force completed an RFE survey of the DSCS at Cape 
Cod AFS.  The DSCS system is a 38-foot-wide aperture satellite dish used for 
military satellite communications.  DSCS transmits in the frequency range from 
7.9 to 8.4  GHz, which is much higher than the SSPARS frequencies.  In order to 
transmit to satellites, DSCS must be pointed upward; therefore, the system is 
prohibited electrically from radiating with the antenna below 7°.  Unlike the 
SSPARS, DSCS is a satellite communications antenna that uses narrow-beam 
transmission to geosynchronous satellites, not a sweeping beam over large scan 
areas.  Also, DSCS is a continuous wave transmitter, not a pulsed emitter.  The 
narrow beam width is due to the nature of satellite communications, which 
require a narrow antenna pattern for communication purposes.  The DSCS 
satellite dish continuously points at 41.5° above the horizon to communicate with 
the geosynchronous satellite  The DSCS measurements completed in June 2000 
are presented in Table 3.5-3, and the measurement locations are shown on 
Figure 3.5-3.   
 
The measurements taken around the DSCS indicated that exposures were below 
the occupational exposure limits for the system, as specified in IEEE C95.1-
1999.  Accordingly, the highest measurement was obtained directly in front of the 
feedhorn (i.e., extension protruding from the aperture), which is the actual RF 
source for the aperture.  This measurement was only obtained by using a man 
lift; therefore, this type of exposure is not possible at ground level.  Furthermore, 
due to the operational angles that DSCS uses to communicate with the various 
satellites, no individuals living in the surrounding communities would be exposed 
to RFE levels in excess of the applicable IEEE safety standard.   
 
3.5.2.2 Milstar Fixed Communications Control Station. 
 
The Milstar communications system is designed as an inaccessible emitter by 
the Air Force, meaning the system is not normally accessible to personnel.  
Existing controls on the Milstar system, such as an interlock system, prevent 
maintenance personnel from inadvertent RFE exposure during maintenance 
activities. 
 
The Milstar communications system at Cape Cod AFS would operate in a similar 
manner to DSCS; however, the operational angles that Milstar would use to 
communicate with satellites would be different (41.5°± the satellite’s differential 
from the Earth’s equator) than the DSCS.  As a result, it is not possible for 
Milstar’s main beam to impact the ground.  The Milstar system transmits RFE at 
a frequency of 44 GHz.  The 1839th Engineering Installation Group conducted a 
ground-level RFE evaluation of the Milstar antenna in 1989 (1839th Engineering 
Installation Group, 1989).  These measurements were not conducted at Cape 
Cod AFS; however, these measurements are representative of the predicted 
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Table 3.5-3.  2000 DSCS RFE Measurements 

Test 
Location 

Antenna 
Position(a) 

Antenna 
Output 
Power 
(dBm) 

Power 
Density at 
Operating 

Power 
(mW/cm2) 

Controlled 
Environment 
Standard(b) 
(mW/cm2) 

Magnitude 
below 

Standard(b) 
1 Primary Satellite 37.1 <0.01 10 >1000 

2 Secondary 
Satellite 38.1 0.04 10 250 

3 Secondary 
Satellite 38.1 0.15 10 66 

4 Alternate 1 55 6.20 10 1 
5 Alternate 1 55 2.20 10 4 
6 Alternate 1 55 0.40 10 25 
7 Alternate 1 55 0.25 10 40 
8 Alternate 1 55 0.05 10 200 
9 Alternate 1 55 0.0875 10 114 
10 Alternate 2 55 0.237 10 42 

Notes: The above azimuths and elevations are based on the alignment of the DSCS with its appropriate 
 satellites from Cape Cod AFS. 
 (a) Primary-azimuth 154.08° and elevation 38.9°; secondary-azimuth 105.55° and elevation 

9.75°; alternate 1-azimuth 215.82° and elevation 7.49°; alternate 2-azimuth 296.7° and 
elevation 7.49°. 

 (b)  The measurements taken in June 2000 represent occupational exposures, not general public 
exposures; therefore, the IEEE C95.1-1999 controlled environment exposure limit was used. 

 °  = degree 
 dB  = decibel 
 dBm = dB referenced to 1 milliwatt 
 mW/cm2 = milliwatts per square centimeter 

Source:  738th Engineering Installation Squadron, 2000. 
 
 
measurements of the Milstar communications system at Cape Cod AFS.  
Measurements were taken at six different distances, ranging from the radome 
edge to 600 feet from the Milstar antenna.  These measurement locations 
evaluated the main beam and were selected based on power density 
calculations and distance from the antenna.  The Milstar measurements are 
presented in Table 3.5-4.  An EA addressing the installation and operation of a 
Milstar fixed-communication control station at Cape Cod AFS was completed in 
April 2002; the EA resulted in an FONSI (U.S. Air Force, 2002). 
 
These measurements represent occupational exposures; therefore, they were 
compared to the controlled environment standard.  No measurements exceeded 
or significantly approached the IEEE controlled environment exposure limit of 
5 mW/cm2.  No individuals living in the surrounding communities would be 
exposed to RFE levels in excess of the applicable IEEE safety standard; the 
Milstar system does not produce significant sidelobe RFE patterns that would 
approach the IEEE uncontrolled environment limit of 1 mW/cm2.  This system 
has not yet been activated at Cape Cod AFS. 
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Table 3.5-4.  1989 Milstar RFE Measurements 

Location 
Distance 

(feet) 

Average 
Power 
Density 

(mW/cm2) 

Controlled 
Environment 

Standard 
(mW/cm2) 

General 
Public 

Standard 
(mW/cm2) 

Magnitude 
Below 

Controlled 
Environment 

Standard 
1 600 0.046 5 1 108 
2 327 0.265 5 1 18 
3 184 0.461 5 1 10 
4 75 0.472 5 1 10 
5 27 0.450 5 1 11 
6 Radome Edge 0.839 5 1 6 

mW/cm2 =  milliwatts per square centimeter 

Source:  1839th Engineering Installation Group, 1989. 
 
 

3.6 AIR QUALITY 
 
Air quality is described in terms of the concentrations of various pollutants in a 
given area of the atmosphere, and is generally expressed in terms of parts per 
million (ppm), milligrams per cubic meter (mg/m3), or micrograms per meter 
(µg/m).  The lower overall concentration of a specific pollutant (whether from 
natural sources or man-made), the better the air quality in that area.  The 
significance of a pollutant concentration is determined by comparison to federal, 
state, and/or local air quality standards. 
 
The ROI for air quality includes the geographical airshed in which the emissions 
would occur.  This broad area encompasses both direct, immediate impacts due 
to criteria pollutants that generally disperse within a few miles of the emissions 
source, and indirect, delayed impacts due to precursor actions (primarily ozone 
precursors) that can delay impacts for several hours. 
 
Air quality is regulated under 40 CFR Parts 50-99.  The National Ambient Air 
Quality Standards (NAAQS) (40 CFR Part 50) have been designed to protect 
public health and welfare, and represent maximum ambient concentrations that 
are allowable in a given area.  Ambient air in these regulations is defined as “that 
portion of the atmosphere, external to buildings, to which the general public has 
access” (40 CFR Part 50.1).  The NAAQS addresses seven pollutants, termed 
criteria pollutants.  These criteria pollutants include carbon monoxide (CO), lead, 
nitrogen oxides (NOx), ozone, particulate matter equal to or less than 10 microns 
in diameter (PM10), particulate matter equal to or less than 2.5 microns in 
diameter (PM2.5), and sulfur dioxide (SO2). 
 
Areas that violate the NAAQS are designated as “nonattainment” areas for the 
relevant pollutant(s).  Areas that meet the NAAQS are designated as 
“attainment” areas.  Those areas for which measurements were not taken are 
termed “unclassifiable” and are assumed to be in attainment.  Nonattainment 
areas that attain the NAAQS and are redesignated as being in attainment are 
required to be addressed in the State Implementation Plan (SIP) to provide for 
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monitoring of the air quality and maintenance of the attainment status for at least 
10 years.  These areas are described as “maintenance” areas. 
 
Federal actions are required to conform to any applicable SIP (approved or 
promulgated under Section 110 of the CAA).  If the action is to take place in a 
nonattainment or maintenance area, it is subject to a General Conformity 
determination, as indicated in 40 CFR Part 51.  This determination can take one 
of three forms:  (1) If the action meets certain criteria, it may be specifically 
exempted.  Most exemptions cover administrative-type actions; however, 
recurring activities, emergencies, and certain research and development 
activities are also exempted; (2) if the action is determined to emit pollutants 
below specified de minimis thresholds and the potential emission levels are not 
regionally significant (less than 10 percent of the region’s emissions for a 
particular pollutant), the action can be assumed to conform to the SIP; and (3) for 
actions that do not fall under either of these two categories, a complete 
conformity determination must be made.  Specifics of this process are listed in 
40 CFR Part 51, Subpart W. 
 
Massachusetts has established state Ambient Air Quality Standards (AAQS).  
Emissions of air pollutants from operations in Massachusetts are limited to the 
more restrictive standard (federal or state).  The NAAQS and the Massachusetts 
AAQS are presented in Table 3.6-1. 
 
 
Table 3.6-1.  National and Massachusetts Ambient Air Quality Standards 

Pollutant 
Average 
Period 

NAAQS 
Primary 
(µg/m3) 

NAAQS 
Secondary

MAAQS 
Primary 
(µg/m3) 

MAAQS 
Secondary

Nitrogen Dioxide Annual(a) 100 same 100 same 
Annual(a) 80 ---- 80 ---- 
24-hour (b) 365 ---- 365 ---- 

Sulfur Dioxide 

3-hour (b) ---- 1,300 ---- 1,300 
Annual (d) 50 ---- 50 ---- PM10 
24-hour (c) 150 ---- 150 ---- 
8-hour (b) 10,000 same 10,000 same Carbon 

Monoxide 1-hour (b) 40,000 same 40,000 same 
Ozone 1-hour (c) 235 same 235 same 
Lead 3-month(a) 1.5 ---- 1.5 ---- 
Notes: (a) Not to be exceeded. 
 (b) Not to be exceeded more than once per year 
 (c) Not to be exceeded more than 1 day per year over 3 years. 
 (d) Not to be exceeded by the arithmetic average of the annual arithmetic averages from 

3 successive years. 
 (e) Modeled impact level from a facility undergoing PSD review below, which it is not 

necessary to undergo PSD increment consumption. 
 µg/m3 = micrograms per cubic meter 
 NAAQS = National Ambient Air Quality Standards 
 PM10 = particulate matter equal to or less than 10 microns in diameter 

Source:  40 CFR Parts 50 and 310 CMR 6.00 
 
 
Cape Cod AFS is situated within the Southeastern Massachusetts Air Quality 
Control Region which is classified as serious nonattainment for ozone and 
attainment or unclassified for all other NAAQS.   
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Table 3.6-2 provides the attainment designations for the Cape Cod AFS ROI. 
 
 

Table 3.6-2.  Attainment Status for National Ambient Air Quality 
Standards 

 
Pollutant 

Attainment Status 
Of Cape Cod AFS 

Ozone Nonattainment 
Carbon Monoxide Attainment 
Fine Particulates (PM10) Attainment 
Sulfur Dioxide Attainment 
Nitrogen Dioxide Attainment 
Lead Attainment 

PM10 = particulate matter equal to or less than 10 microns in diameter 

Source:  ARCTEC Services, 2000e 
 
 

3.7 ENVIRONMENTAL JUSTICE 
 
3.7.1 Background 
 
Executive Order (EO) 12898, Environmental Justice, was issued by the 
President on February 11, 1994.  Objectives of the EO, as it pertains to this EA, 
include identification of low-income and minority populations where proposed 
federal actions have disproportionately high and adverse human health and 
environmental effects.  Accompanying EO 12898 was a Presidential Transmittal 
Memorandum that referenced existing federal statutes and regulations to be 
used in conjunction with EO 12898.  The memorandum addressed the use of the 
policies and procedures of NEPA.  Specifically, the memorandum indicates that, 
“Each Federal agency shall analyze the environmental effects, including human 
health, economic and social effects, of Federal actions, including effects on 
minority communities and low-income communities, when such analysis is 
required by the NEPA 42 U.S.C. Section 4321 et. seq.”  Although an 
environmental justice analysis is not mandated by NEPA, DOD has directed that 
NEPA will be used as the primary mechanism to implement the provisions of EO 
12898.  The Air Force environmental impact analysis process (EIAP), as 
described in 32 CFR Part 989 is the preferred method to ensure compliance with 
EO 12898.   
 
3.7.2 Demographic Analysis 
 
Although EO 12898 provides no guidelines on how to determine concentrations 
of low-income or minority populations, the demographic analysis provides 
information on the approximate locations of low-income and minority populations 
in the area potentially affected by the implementation of the Air Force EWR SLEP 
action at Cape Cod AFS.  The ROI for the environmental justice analysis 
includes Barnstable and Plymouth counties. 
 
The 1990 Census of Population and Housing reports numbers of both minority 
and poverty residents.  Poverty status (used in this EA to define low-income 



3-20 Cape Cod Air Force Station EWR SLEP EA  

status) is reported as the number of families with income below poverty level 
($12,764 for a family of four in 1989, as reported in the 1990 Census of 
Population and Housing).  Minority populations included in the census are 
identified as Black; American Indian, Eskimo, or Aleut; Asian or Pacific Islander; 
Hispanic; or Other.  Data required to perform the environmental justice 
demographic analysis are not yet available for the 2000 Census; therefore, the 
1990 Census statistics have been used for the environmental justice analysis 
within this document. 
 
Based upon the 1990 Census of Population and Housing, Barnstable County had 
a population of 186,605 persons.  Of this total, 13,796 persons, or 8 percent, 
were low-income; and 8,805 persons, or 5 percent, were minority (U.S. Bureau of 
the Census, 1991).  Plymouth County had a population of 435,276 persons.  Of 
this total, 27,853 persons, or 7 percent, were low income; and 33,153 persons, or 
8 percent, were minority (U.S. Bureau of the Census, 1991). 
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4.0 ENVIRONMENTAL CONSEQUENCES 
 
 

4.1 INTRODUCTION 
 
This section discusses the potential environmental consequences associated 
with the Proposed Action and alternatives.  To provide the context in which 
potential environmental impacts may occur, discussions of potential changes to 
the local communities, including population and employment are included in this 
EA.  In addition, issues related to current and future management of hazardous 
materials, hazardous waste and solid waste, air quality, and health and safety 
are discussed.  An environmental justice analysis was conducted to examine 
potential disproportionately high and adverse impacts to low-income and minority 
populations.   
 
Cumulative impacts result from “the incremental impact of actions when added to 
other past, present, and reasonable foreseeable future actions regardless of 
what agency undertakes such other actions.  Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of 
time” (Council on Environmental Quality, 1978).  Section 4.11 summarizes other 
future projects planned at or in the vicinity of Cape Cod AFS.  Cumulative 
impacts are addressed within each resource section. 
 

4.2 LOCAL COMMUNITY 
 
4.2.1 Socioeconomics 
 
The potential effects of the Proposed Action and alternatives on the employment 
and population within the ROI are presented in this section.  The effects were 
assessed by estimating the increase or decrease in employment and population 
that would result from the implementation of the Proposed Action and 
alternatives. 
 
4.2.1.1 Proposed Action 
 
Employment 
 
A temporary increase of approximately 20 employees (engineers, contractors, 
and technicians) would be required to remove the existing computer equipment 
and install the new replacement equipment.  Employees from outside the area 
are expected to stay in the towns of Sandwich, Bourne, Mashpee, or Falmouth 
where temporary lodging is available.  It is expected that the removal and 
replacement of the computer equipment would be phased over 18 months (in 
four separate stages).  The duration of each stage is not expected to be greater 
than 20 workdays.  These temporary increases in employment are insignificant 
and are not expected to impact the region’s employment. 
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Population 
 
No permanent increases in population are expected; therefore, no significant 
impacts are anticipated. 
 
Mitigation Measures 
 
No adverse impacts to employment and population are anticipated; therefore, no 
mitigation measures would be required. 
 
4.2.1.2 Spare Components Alternative 
 
Employment 
 
No increases to employment within the ROI are expected to occur under the 
Spare Components Alternative; therefore, no significant impacts are anticipated. 
 
Population 
 
No increases in population within the ROI are expected to occur under the Spare 
Components Alternative; therefore, no significant impacts are anticipated. 
 
Mitigation Measures 
 
No adverse impacts to employment and population are anticipated; therefore, no 
mitigation measures would be required. 
 
4.2.1.3 No-Action Alternative 
 
Employment 
 
The No-Action Alternative involves not implementing the proposed EWR SLEP 
equipment replacement actions in the SSPARS at Cape Cod AFS.  The SSPARS 
would become inoperable until the failed component(s) could be fixed or 
remanufactured.  No increases to employment within the ROI are expected to 
occur under the No-Action Alternative; therefore, no significant impacts are 
anticipated. 
 
Population 
 
No increases in population within the ROI are expected to occur under the No-
Action Alternative; therefore, no significant impacts are anticipated. 
 
Mitigation Measures 
 
No adverse impacts to employment and population are anticipated; therefore, no 
mitigation measures would be required. 
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4.3 HAZARDOUS MATERIALS MANAGEMENT 
 
4.3.1 Proposed Action 
 
Hazardous Materials.  EWR SLEP would not change the types and quantity of 
hazardous materials routinely used on Cape Cod AFS, with one exception.  The 
existing main mission computer uses approximately 100 pounds of the 
refrigerant R-401a, a HCFC, whereas the replacement computer does not.  
Replacing the main mission computer would eliminate the need to store and use 
R-401a to support the radar.  During the replacement of the main mission 
computer, the HCFC will be recovered in accordance with applicable regulations.  
The installation of EWR SLEP computer components may involve small 
quantities of hazardous materials such as cleaners and paints.  These materials 
would be managed in accordance with existing base procedures, which comply 
with federal and state regulations. 
 
Mitigation Measures 
 
Because Cape Cod AFS would continue to comply with applicable federal, state, 
and local regulations regarding the storage and handling of hazardous materials, 
activities under the Proposed Action would not result in adverse impacts.  No 
mitigation measures would be required. 
 
4.3.2 Spare Components Alternative 
 
Hazardous Materials.  Under the Spare Components Alternative, hazardous 
materials usage at Cape Cod AFS would continue in accordance with applicable 
regulations and established procedures.  Operations would continue under the 
existing SPCCP.  No significant impacts are anticipated. 
 
Mitigation Measures 
 
Because Cape Cod AFS would continue to comply with applicable federal, state, 
and local regulations regarding the use, storage, and handling of hazardous 
materials, activities under the Spare Components Alternative would not result in 
adverse impacts.  No mitigation measures would be required. 
 
4.3.3 No-Action Alternative 
 
Hazardous Materials.  Under the No-Action Alternative, hazardous materials 
usage at Cape Cod AFS would continue in accordance with applicable 
regulations and established procedures. Operations would continue under the 
existing SPCCP.  No significant impacts are anticipated. 
 
Mitigation Measures 
 
Because Cape Cod AFS would continue to comply with applicable federal, state, 
and local regulations regarding the storage and handling of hazardous materials, 
the No-Action Alternative would not result in adverse impacts.  No mitigation 
measures would be required. 
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4.4 SOLID AND HAZARDOUS WASTE 
 
4.4.1 Proposed Action 
 
Solid Waste.  Solid waste generation associated with Cape Cod AFS operations 
would not change from current conditions.  Solid waste would continue to be 
generated and disposed of in accordance with applicable regulations and 
established procedures. 
 
During EWR SLEP activities, electronic hardware would be replaced to sustain 
the current mission.  Typically, equipment that is no longer of use to the 
Government is auctioned or sold for scrap through the DRMO in Groton, 
Connecticut, or Portsmouth, New Hampshire.  In the event that the Air Force is 
not able to sell or recycle the equipment, the materials would be disposed of in a 
landfill.  Prior to being sold, recycled, or disposed of, the equipment would be 
inspected for possible hazardous substances or exotic metals.  The total amount 
of material to be replaced during EWR SLEP activities is estimated to be less 
than 5 tons.  No significant impacts are anticipated. 
 
Hazardous Waste.  Hazardous waste generation associated with Cape Cod 
AFS routine operations would not change from current conditions.  Hazardous 
waste would continue to be generated and disposed of in accordance with 
applicable regulations and established procedures.  Under the Proposed Action, 
hazardous waste could be generated if minor interior renovation activities were to 
occur.  The construction contractor would be responsible for following applicable 
regulations for the management of hazardous waste.  Any spills would be 
cleaned up by the construction contractor.  The construction contractor would be 
responsible for the proper disposal of any hazardous waste (including renovation 
debris) generated on the property in accordance with applicable regulations.  No 
significant impacts are anticipated. 
 
Asbestos.  Under the Proposed Action, no facility demolition activities would 
occur.  Some minor interior renovations (raised floor and wall modifications) may 
occur to better utilize space within the facility due to the decrease in size of the 
proposed replacement equipment.  An ACM inspection would be required prior to 
implementing renovation activities.  Abatement activities, if required, would be 
conducted in accordance with applicable federal and state regulations to 
minimize potential risk to human health and the environment.  Debris that 
contains ACM would be disposed of in a landfill permitted to accept this type of 
material.  No significant impacts are anticipated. 
 
Lead-Based Paint.  Under the Proposed Action, no facility demolition activities 
would occur.  Some minor interior renovations (raised floor and wall 
modifications) may occur to better utilize space within the facility due to the 
decrease in size of the proposed replacement equipment.  A lead-based paint 
inspection would be required prior to conducting renovation activities.  
Renovation activities would be conducted in accordance with applicable federal 
and state regulations to minimize potential risks to human health and the 
environment.  Any lead-based paint waste would be disposed of in a landfill 
permitted to accept this type of material.  No significant impacts are anticipated. 
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Mitigation Measures 
 
Because Cape Cod AFS would continue to comply with applicable federal, state, 
and local regulations regarding the storage, handling, and disposal of solid and 
hazardous waste, activities under the Proposed Action would not result in 
adverse impacts.  No mitigation measures would be required. 
 
4.4.2 Spare Components Alternative 
 
Solid Waste.  Under the Spare Components Alternative, solid waste generation 
associated with Cape Cod AFS operations would not change from current 
conditions.  Solid waste would continue to be generated and disposed of in 
accordance with applicable regulations and established procedures.  No 
significant impacts are anticipated. 
 
Hazardous Waste.  Under the Spare Components Alternative, hazardous waste 
generation associated with Cape Cod AFS operations would not change from 
current conditions.  Hazardous waste would continue to be generated and 
disposed of in accordance with applicable regulations and established 
procedures.  Operations would continue under the existing SPCCP.  No 
significant impacts are anticipated. 
 
Asbestos.  Under the Spare Components Alternative, no demolition or 
renovation activities would occur.  Management of ACM would continue to be 
conducted in accordance with Air Force policy to minimize risk to human health 
and the environment.  No significant impacts are anticipated. 
 
Lead-Based Paint.  Under the Spare Components Alternative, no demolition or 
renovation activities would occur.  Management of any lead-based paint in these 
facilities would continue to be accomplished to minimize risk to human health 
and the environment.  No significant impacts are anticipated. 
 
Mitigation Measures 
 
Because Cape Cod AFS would continue to comply with applicable federal, state, 
and local regulations regarding the storage, handling, and disposal of solid and 
hazardous waste, activities under the Spare Components Alternative would not 
result in adverse impacts.  No mitigation measures would be required. 
 
4.4.3 No-Action Alternative 
 
Solid Waste.  Under the No-Action Alternative, solid waste generation 
associated with Cape Cod AFS operations would not change from current 
conditions.  Solid waste would continue to be generated and disposed of in 
accordance with applicable regulations and established procedures.  No 
significant impacts are anticipated. 
 
Hazardous Waste.  Under the No-Action Alternative, hazardous waste 
generation associated with Cape Cod AFS operations would not change from 
current conditions.  Hazardous waste would continue to be generated and 
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disposed of in accordance with applicable regulations and established 
procedures.  Operations would continue under the existing SPCCP.  No 
significant impacts are anticipated. 
 
Asbestos.  Under the No-Action Alternative, no demolition or renovation 
activities would occur.  Management of ACM would continue to be conducted in 
accordance with Air Force policy to minimize risk to human health and the 
environment.  No significant impacts are anticipated. 
 
Lead-Based Paint.  Under the No-Action Alternative, no demolition or renovation 
activities would occur.  Management of any lead-based paint in these facilities 
would continue to be accomplished to minimize risk to human health and the 
environment.  No significant impacts are anticipated. 
 
Mitigation Measures 
 
Because Cape Cod AFS would continue to comply with applicable federal, state, 
and local regulations regarding the storage, handling, and disposal of solid and 
hazardous waste, the No-Action Alternative would not result in adverse impacts.  
No mitigation measures would be required. 
 

4.5 HEALTH AND SAFETY 
 
4.5.1 Proposed Action 
 
Under the Proposed Action, replacing existing computer systems would not 
change the characteristics of the RFE emitted from the SSPARS.   
 
Measurements collected during RFE surveys at Cape Cod AFS (Electromagnetic 
Compatibility Analysis Center, 1978; 1839th Installation Engineering Group, 
1986) were below the applicable IEEE general public exposure limit.  The RFE 
exposure levels measured during the surveys indicate that no known health 
hazards exist based on the low-intensity RFE resulting from the SSPARS 
emissions.  RFE measurements outside the Cape Cod AFS boundary were well 
below the established limit.  None of the RFE measurements outside the 
boundaries of Cape Cod AFS could produce an SAR greater than the 0.08 W/kg 
level established by IEEE, FCC, and other regulatory agencies. 
 
The impact of RFE from the SSPARS and other existing and proposed RFE 
emitters would not adversely impact the health and safety of workers at the 
installation or individuals living in the surrounding communities.  No RFE 
measurements were above applicable safety limits, nor are they expected to 
occur as a result of activities proposed under the Proposed Action 
(Electromagnetic Compatibility Analysis Center, 1978; 1839th Installation 
Engineering Group, 1986; and 738 Engineering Installation Squadron, 2000).  
Therefore, based on the available data (see Appendix B), no adverse health 
effects would be associated with the RFE emissions from the SSPARS.   
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The Air Force would continue to operate the SSPARS and other RFE emitters at 
the site in accordance with AFOSH Standard 48-9, RFR Safety Program, which 
includes implementation of appropriate administrative controls to prevent 
personnel exposure to RFE.  No significant impacts are anticipated.   
 
Mitigation Measures 
 
The Air Force would continue to operate the SSPARS and other RFE emitters at 
the site in accordance with applicable safety standards to minimize and prevent 
exposure to RFE.  Because applicable RFE exposure safety limits would not be 
exceeded, no adverse impacts are anticipated; therefore, no mitigation measures 
would be required. 
 
4.5.2 Spare Components Alternative 
 
Potential affects to health and safety from implementation of the Spare 
Components Alternative would be the same as described under the Proposed 
Action.  Replacing existing systems would not change the characteristics or the 
RFE emitted from the SSPARS.  No significant impacts are anticipated.   
 
Mitigation Measures 
 
Because applicable RFE exposure safety limits would not be exceeded, no 
impacts are anticipated and no mitigation measures would be required. 
 
4.5.3 No-Action Alternative 
 
Potential effects to health and safety from implementation of the No-Action 
Alternative would be similar to that described under the Proposed Action.  
Because SLEP activities would not be implemented, the SSPARS would 
eventually become inoperable until the failed component(s) could be fixed or 
remanufactured.  Once the SSPARS becomes inoperable, RFE would no longer 
be emitted from the radar.  No significant impacts are anticipated.   
 
Mitigation Measures 
 
Because no environmental impacts are anticipated, no mitigation measures 
would be required. 
 

4.6 AIR QUALITY 
 
4.6.1 Proposed Action 
 
No changes to the power output of the SSPARS, support facilities, or personnel 
operating and supporting the site would occur; therefore, no increases in air 
emissions from stationary sources are anticipated. 
 
Temporary particulate matter emissions from increased traffic would be expected 
from the work crews required to remove the existing computer equipment and 
install the new replacement equipment.  Approximately 20 personnel would be 
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required to complete the computer modifications.  It is expected that 
approximately four work stages would be required over an 18-month period for 
the removal and replacement of computer equipment, and that the duration of 
each task would not be greater than 20 workdays.  In addition, some increased 
truck traffic would occur during the delivery of new computer components and for 
shipment of the computer equipment that is removed.  Temporary increases in 
vehicle traffic from these deliveries would be minimal. 
 
The temporary increase in particulate emissions is not expected to impact the 
existing air quality within the region.  Due to the limited number of temporary 
personnel that would be required during equipment removal and replacement 
activities, air emissions would be below de minimis thresholds established in the 
U.S. EPA’s conformity rule for general federal actions (40 CFE Part 51).  
Therefore, the Proposed Action would conform to the applicable implementation 
plan for attainment of the NAAQS and a conformity determination is not required.  
The results of emission calculations from EWR SLEP activities compared with 
applicable de minimis thresholds is provided in Appendix A.  No significant 
impacts on air quality resulting from implementation of the Proposed Action are 
anticipated. 
 
Mitigation Measures 
 
Because no adverse impacts have been identified, no mitigation measures would 
be required. 
 
4.6.2 Spare Components Alternative 
 
Under this alternative, the equipment manufacturers would reproduce and 
provide necessary spare parts to continue operating the SSPARS.  Therefore, no 
impacts on air quality resulting from implementation of the Spare Components 
Alternative are anticipated. 
 
Mitigation Measures 
 
Because no adverse impacts have been identified, no mitigation measures would 
be required. 
 
4.6.3 No-Action Alternative 
 
Under the No-Action Alternative, air emissions associated with SSPARS 
operations would not change from current conditions. No significant impacts are 
anticipated. 
 
Mitigation Measures 
 
Because no adverse impacts have been identified, no mitigation measures would 
be required. 
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4.7 ENVIRONMENTAL JUSTICE 
 
The Community of Comparison (COC), or ROI, for the environmental justice 
analysis is defined as Barnstable and Plymouth counties. 
 
In developing statistics for the 1990 Census of Population and Housing, the 
U.S. Department of Commerce, Bureau of the Census, has identified small 
subdivisions, called census tracts, which are used to group statistical census 
data.  In order to determine whether disproportionate impacts to low-income or 
minority populations would result from the Proposed Action or alternatives, 
census data for each census tract were analyzed to determine if these census 
tracts contain a disproportionate percentage of low-income and/or minority 
residents.  This is calculated by comparing the percentage of low-income 
residents and the percentage of minority residents in each census tract with the 
corresponding percentages in the COC (Tables 4.7-1 and 4.7-2).  Figure 4.7-1 
depicts Cape Cod AFS and the census tracts within Barnstable and Plymouth 
counties.  Disproportionate census tracts are identified on this figure.  Then the 
census tracts were analyzed to determine whether they underlie impact footprints 
for resources analyzed in this EA.  For the environmental justice analysis, impact 
footprints are defined as the area of projected adverse impacts for a resource 
based on environmental analysis of a proposed activity.  The results of the 
environmental justice analysis are discussed below. 
 
4.7.1 Proposed Action 
 
Based on the analysis conducted for this EA, it was determined that activities 
associated with the implementation of the Proposed Action would not have 
adverse impacts on any of the resources analyzed in this EA, including local 
community resources (i.e., socioeconomics [employment, income, population], 
hazardous materials management, solid and hazardous waste management, and 
health and safety).  Because no adverse impacts have been identified for any of 
these resources, there are no impact footprints to overlie on census tracts.  No 
disproportionately high and adverse impacts to low-income and minority 
populations would be expected, and no further analysis is necessary. 
 
4.7.2 Spare Components Alternative 
 
The environmental justice analysis for the Spare Components Alternative is the 
same as discussed under the Proposed Action. 
 
4.7.3 No-Action Alternative 
 
The environmental justice analysis for the No-Action Alternative is the same as 
discussed under the Proposed Action. 
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Table 4.7-1.  Census Tracts in Barnstable County 
Page 1 of 2 

Geographic Area Percent Minority 
Disproportionately 

High(a) 
Percent Low 

Income(b) 
Disproportionately 

High(a) 
United States 16.08 -- 13.51 -- 
     
Massachusetts 12.04 -- 8.93 -- 
     
Barnstable County 4.72 -- 7.54 -- 
     
Census Tracts in Barnstable County    
101 3.87 No 14.43 Yes 
102 2.52 No 10.33 Yes 
103 2.42 No 8.60 Yes 
104 0.59 No 7.31 No 
105 0.61 No 2.98 No 
106 1.93 No 4.81 No 
107 0.89 No 5.98 No 
108 0.23 No 4.17 No 
109 3.09 No 6.37 No 
110 8.51 Yes 5.19 No 
111 1.48 No 5.80 No 
112 1.42 No 5.67 No 
113 1.10 No 9.48 Yes 
114 0.87 No 5.59 No 
115 4.66 No 11.39 Yes 
116 1.74 No 13.22 Yes 
117 4.29 No 14.46 Yes 
118 2.30 No 5.67 No 
120 2.51 No 11.51 Yes 
121 5.05 Yes 10.09 Yes 
122 2.75 No 2.32 No 
123 8.88 Yes 25.81 Yes 
124 16.62 Yes 17.05 Yes 
125 11.25 Yes 12.49 Yes 
126 13.74 Yes 11.17 Yes 
127 4.05 No 6.03 No 
128 3.67 No 5.38 No 
129 2.88 No 2.64 No 
130 9.43 Yes 7.07 No 
131 5.19 Yes 1.71 No 
132 3.20 No 4.00 No 
133 3.94 No 5.75 No 
134 2.24 No 4.19 No 
135 1.31 No 3.29 No 
136 3.92 No 6.15 No 
137 4.20 No 10.00 Yes 
138 1.72 No 8.33 Yes 
139 4.30 No 6.06 No 
140 4.47 No 6.75 No 
141 6.05 Yes 0.44 No 
143 1.78 No 6.99 No 
144 6.46 Yes 7.82 Yes 
145 7.56 Yes 10.79 Yes 
146 10.71 Yes 8.69 Yes 
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Table 4.7-1.  Census Tracts in Barnstable County 
Page 2 of 2 

Geographic Area Percent Minority 
Disproportionately 

High(a) 
Percent Low 

Income(b) 
Disproportionately 

High(a) 
147 8.45 Yes 10.42 Yes 
148 4.97 Yes 8.88 Yes 
149 4.26 No 6.49 No 
149.99 0.00 No (c) (c) 
150 16.26 Yes 7.72 Yes 
151 8.01 Yes 5.86 No 
152 3.10 No 9.50 Yes 
Note: (a) A census tract is deemed to have a disproportionately high number of minority and/or low-income populations if the  
   census tract’s percentage is higher than the Barnstable County percentage or at least 50 percent. 

(b) Low income is defined as below the poverty level ($12,764 for a family of four in 1989), as reported in the 1990 
Census of Population and Housing. 

(c) No population tabulated for the census tract for this category; unable to determine if census tract is disproportionate. 

Source:  U.S. Bureau of the Census, 1991. 



4-12 Cape Cod Air Force Station EWR SLEP EA  

Table 4.7-2.  Census Tracts in Plymouth County 
Page 1 of 2 

Geographic Area Percent Minority 
Disproportionately 

High(a) 
Percent Low 

Income(b) 
Disproportionately 

High(a) 
United States 16.08 -- 13.51 -- 
     
Massachusetts 12.04 -- 8.93 -- 
     
Plymouth County 7.62 -- 6.57 -- 
     
Census Tracts in Plymouth County    
5001.01 3.65 No 5.21 No 
5001.02 2.69 No 9.67 Yes 
5011.01 3.07 No 3.10 No 
5011.02 2.09 No 3.04 No 
5012.01 1.06 No 2.72 No 
5012.02 2.69 No 1.84 No 
5021.01 1.88 No 5.33 No 
5021.02 2.79 No 12.29 Yes 
5022 3.19 No 4.42 No 
5031.01 2.29 No 1.53 No 
5031.02 0.99 No 1.58 No 
5041.01 0.69 No 1.23 No 
5041.02 2.03 No 2.06 No 
5051.01 4.82 No 5.64 No 
5051.02 1.35 No 2.63 No 
5052 3.54 No 2.99 No 
5061.01 2.23 No 1.81 No 
5061.02 3.63 No 3.59 No 
5062.01 (c) (c) (c) (c) 
5062.02 0.25 No 3.37 No 
5062.03 2.59 No 5.76 No 
5062.04 2.70 No 3.85 No 
5071.01 1.88 No 0.79 No 
5081.01 1.88 No 3.07 No 
5081.02 2.24 No 5.39 No 
5082 0.65 No 3.97 No 
5091 1.63 No 5.06 No 
5101 13.13 Yes 3.03 No 
5102 13.86 Yes 9.66 Yes 
5103 35.51 Yes 20.76 Yes 
5104 42.94 Yes 24.20 Yes 
5105.01 16.72 Yes 7.55 Yes 
5105.02 19.85 Yes 14.72 Yes 
5105.03 16.85 Yes 10.36 Yes 
5106 2.41 No 2.36 No 
5107 14.94 Yes 7.36 Yes 
5108 42.06 Yes 21.94 Yes 
5109 56.12 Yes 33.33 Yes 
5110 31.40 Yes 29.01 Yes 
5111 11.53 Yes 4.84 No 
5112 16.55 Yes 16.33 Yes 
5113.01 19.57 Yes 10.02 Yes 
5113.02 22.81 Yes 6.11 No 
5114 35.42 Yes 26.26 Yes 
5115 31.62 Yes 19.05 Yes 
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Table 4.7-2.  Census Tracts in Plymouth County 

Page 2 of 2 

Geographic Area Percent Minority 
Disproportionately 

High(a) 
Percent Low 

Income(b) 
Disproportionately 

High(a) 
5116 24.04 Yes 19.72 Yes 
5117.01 7.73 Yes 3.52 No 
5117.02 8.09 Yes 6.11 No 
5201 1.37 No 4.65 No 
5202.01 0.95 No 3.84 No 
5202.02 2.60 No 5.04 No 
5211.01 1.19 No 3.15 No 
5211.02 1.75 No 6.45 No 
5212.01 3.04 No 11.09 Yes 
5212.02 2.67 No 3.68 No 
5221.01 6.46 No 2.54 No 
5221.02 1.56 No 2.17 No 
5231 1.34 No 7.00 Yes 
5232.01 2.63 No 3.28 No 
5232.02 1.96 No 2.91 No 
5241.01 0.42 No 4.35 No 
5241.02 3.60 No 5.63 No 
5251.01 4.57 No 7.51 Yes 
5251.02 6.65 No 4.06 No 
5252 3.64 No 2.74 No 
5253 38.80 Yes 7.84 Yes 
5261 1.53 No 3.80 No 
5301 5.15 No 6.45 No 
5302 3.59 No 12.87 Yes 
5303 4.88 No 7.85 Yes 
5304 3.07 No 2.87 No 
5305 8.04 Yes 7.96 Yes 
5306 5.03 No 1.91 No 
5307 6.79 No 4.07 No 
5071.02 0.63 No 2.48 No 
5309 2.41 No 5.30 No 
5401 1.48 No 3.15 No 
5411 4.06 No 3.04 No 
5421 3.68 No 2.16 No 
5422 1.82 No 5.29 No 
5423 3.58 No 8.76 Yes 
5431 1.51 No 2.60 No 
5441 4.93 No 4.52 No 
5442 4.48 No 5.59 No 
5451 8.38 Yes 5.98 No 
5452 13.20 Yes 8.16 Yes 
5453 15.34 Yes 12.04 Yes 
5454 8.27 Yes 10.21 Yes 
5601 3.57 No 4.58 No 
5611 11.32 Yes 5.50 No 
Note: (a) A census tract is deemed to have a disproportionately high number of minority and/or low-income populations if the 

census tract’s percentage is higher than the Plymouth County percentage or at least 50 percent. 
 (b) Low income is defined as below the poverty level ($12,764 for a family of four in 1989), as reported in the 1990 Census 

of Population and Housing. 
 (c) No population tabulated for the census tract for this category; unable to determine if census tract is disproportionate. 

Source:  U.S. Bureau of the Census, 1991. 
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4.8 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 
 
There would be no unavoidable adverse environmental effects from 
implementation of the Proposed Action or alternatives.  Significant operational 
impacts due to the loss of the radar’s capabilities (i.e., missile warning and space 
surveillance) would occur from implementation of the No-Action Alternative. 
 

4.9 COMPATIBILITY OF THE PROPOSED ACTION WITH OBJECTIVES OF FEDERAL, 
REGIONAL, STATE, AND LOCAL LAND USE PLANS AND POLICIES 

 
The Proposed Action promotes the Air Force’s intention to support mission 
readiness by operating an early warning system to detect ICBM and SLBM raids 
against North America and to conduct space surveillance to maintain positional 
data on objects in near-Earth orbits.  In addition, the Air Force maintains 
appropriate RFE safety measures to ensure a safe, secure environment in which 
to operate the SSPARS. 
 

4.10 RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMENT AND LONG-TERM 
PRODUCTIVITY 

 
The Proposed Action and alternatives would not affect the long-term productivity 
of the environment because no significant environmental impacts are anticipated 
and natural resources would not be depleted. 
 

4.11 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
 
Implementation of the Proposed Action and alternatives would not result in an 
irreversible or irretrievable commitment of resources. 
 

4.12 CUMULATIVE ENVIRONMENTAL CONSEQUENCES 
 
Cumulative impacts result from “the incremental impact of actions when added to 
other past, present, and reasonably foreseeable future actions regardless of 
what agency undertakes such other actions.  Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of 
time” (Council on Environmental Quality, 1978).  No significant cumulative 
impacts are anticipated as a result of implementing EWR SLEP activities at Cape 
Cod AFS.  
 
SLEP replacement equipment, computer components, and rehosting software 
would not change the power output or characteristics of the RFE being emitted 
from the radar. 
 
Based upon public concern regarding potential effects of operating the SSPARS, 
a separate environmental impact statement is being prepared that supplements 
the EIS prepared in 1979.  The supplemental EIS will address the potential 
impacts of ongoing SSPARS operations, and will include on-going studies such 
as the Wave Form Characterization study, National Research Council study, 
Armed Forces Epidemiological Board study, and the PAVE PAWS Public Health 
Steering Group study. 
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An EA, Threatened and Endangered Species and Fire Management EA, is being 
prepared to evaluate implementation of the Operational Component Plan of the 
Cape Cod AFS Integrated Natural Resources Management Plan.  The 
Operational Component Plan is to improve ecological management, reduce 
organic hazardous fuel loads, and provide training through prescribed burns 
and/or mechanical clearing.  Implementing the Operational Concept Plans is not 
related to the proposed SLEP action.  Based on the alternatives described in the 
EA, no cumulative impacts are anticipated when compared with proposed SLEP 
actions. 
 
Other actions in the vicinity of the EWR installation were evaluated to determine 
whether cumulative environmental impacts could result from implementation of 
the Proposed Action or alternatives in conjunction with other past, present, or 
reasonably foreseeable future actions. 
 
The measurements conducted around the DSCS (738th Engineering Installation 
Squadron, 2000) indicated that exposures were below the occupational exposure 
limits for the system, as specified in IEEE C95.1-1999.  Accordingly, the highest 
measurement was obtained directly in front of the feedhorn (i.e., extension 
protruding from the aperture), which is the actual RFE source for the aperture.  
This measurement was only obtained by using a man lift; therefore, this 
exposure is not possible at ground level.  Furthermore, due to the operational 
angles that DSCS uses to communicate with the various satellites, the potential 
impact of sidelobe energy within surrounding communities is unlikely, and impact 
of the main beam is not possible. 
 
Two other actions have been identified that will be analyzed as they relate to 
cumulative impacts.  These action include: 
 

• Potential deployment of the Ground-based Midcourse Defense 
(GMD) (formerly referred to as the National Missile Defense [NMD]), 
which would include radar upgrades at Cape Cod AFS to support the 
Upgraded EWR (UEWR) 

 
• Deployment of a Milstar fixed-communication control station. 

 
If a decision is made by the President to deploy GMD, the UEWR could be one 
of the two main sources of missile launch and tracking information.  The existing 
tracking system at Cape Cod AFS could be modified with new computer system 
hardware and mission software to provide more efficient and accurate acquiring, 
identifying, and tracking ability, and to be able to effectively communicate with 
other GMD elements.  The UEWR could search for different types of missiles, 
distinguish hostile objects (e.g., warheads) from other objects, and provide these 
data to other GMD elements using an improved communications system.  At the 
time of the preparation of this EA, the GMD and UEWR radar requirements have 
not been defined.  If any future proposed actions involving radar (resulting from a 
decision to deploy GMD) fall outside of the parameters described in this or any 
other NEPA analyses, they would receive supplemental NEPA analysis and 
documentation as necessary. 
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The Air Force installed a Milstar fixed communication control station at Cape Cod 
AFS in 2002.  The Milstar antenna support shelter is approximately 20 feet by 
16 feet in size and 9 feet high.  The Milstar antenna is a 90-inch-diameter 
parabolic dish with receive/transmit capability.  A white spherical radome, 
approximately 10 feet across by 10 feet high, encloses the antenna for weather 
protection.  The Milstar communications system has not yet been activated at 
Cape Cod AFS; however, its overall contribution to the general RFE environment 
would not adversely impact the health and safety of the surrounding 
communities.  An EA addressing the installation and operation of the Milstar 
fixed-communication control station at Cape Cod AFS was completed in April 
2002; the EA resulted in a Finding of No Significant Impact (FONSI) (U.S. Air 
Force, 2002a).  No cumulative impacts are anticipated.   
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5.0 CONSULTATION AND COORDINATION 
 
 
The federal and state agencies contacted during preparation of this EA are listed below: 
 
FEDERAL 
 
U.S. EPA, Region 1 
 
STATE 
 
Massachusetts Department of Environmental Protection 
Massachusetts Department of Public Health 
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APPENDIX C 
 

PUBLIC COMMENTS AND RESPONSES 



CAPE COD AFS, EARLY WARNING RADAR SERVICE LIFE EXTENSION PROGRAM 
RESPONSE TO COMMENTS 

Richard A. Albanese, MD 
August 5, 2002 
Comment 

No. 
 

Comment 
 

Response 
1 Please improve safety practice.  As components of the 

computer subsystem are replaced, I believe it would be proper 
safety practice to verify that the radar system output has not been 
modified. 
 
In addition to monitoring signals interior to the system, I 
recommend use of a single sensor placed external to the system 
on the Cape Cod PAVE PAWS property.  I believe that it would be 
good practice to record signal envelope statistics (rise time, fall 
time, pulse width, inter-pulse interval, etc.) and to record within-
signal time domain structure.  Records should be kept of radiated 
signals before, during and after the computer upgrade.  I refer you 
to my own research articles to develop an understanding of the 
suggested parameters. 

In the months leading up to the onset of the SLEP upgrades, 
the Air Force will give further consideration to what, if any, 
measurements of the radar output should be taken before, 
during, and after the equipment upgrades.  An engineering 
analysis (see Appendix D) indicated that the Proposed Action 
would not increase the power output of the radar or change the 
characteristics of the radar’s radio frequency energy (RFE).  
However, the Air Force is aware of concerns that modifications 
to the radar output could occur during or after the SLEP 
upgrade process.   

2 Please improve medical communication.  On page 2-11 the 
following is found:  The RFE levels measured during surveys were 
below the applicable general public exposure limit and indicate 
that no known health hazards exist based on the low-intensity RFE 
resulting from the SSPARS emissions.”  A similar statement is 
found on page 4-6:  “the RFE levels measured during the surveys 
indicate that no known health hazards exist resulting from the 
SSPARS emission.” 
 
The phrase “no known health hazard exist” has a reassuring tone 
when quickly read, but is deeply ambiguous and very misleading.  
This phrase is inappropriate medical language in many contexts, 
and particularly in the context of PAVE PAWS.  The phrase has no 
consistent meaning. 
 
What is meant by the phrase “no known health hazards exist?” 
 
 
There are no phased array medical data sets.  Since the phased 
array radiation of PAVE PAWS has not been tested, one can say 

Based on current, scientifically peer-reviewed bioeffects 
research, no known detrimental medical conditions have been 
reported to occur at the RFE levels measured around the radar.  
 
The overwhelming majority of those scientists versed in the 
area who have expressed an opinion on this matter believe  
that the IEEE/ANSI standard and the bioeffects studies used to 
establish the standard are applicable to both continuous-wave 
and pulsed, phased-array emitters.  The Air Force is aware that 
a small number of individuals have questioned whether the 
IEEE/ANSI standard is applicable to phased array systems.  
The Air Force has entered into a contract with the National 
Research Council to address this question. 
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Richard A. Albanese, MD 
August 5, 2002 
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Response 
that “no known health hazards exist” simply because there have 
been no studies that are absolutely known to apply.  But this can 
certainly no be taken as reassuring. 
 
One may find a way to extrapolate from non-phased radiation 
medical data sets to phased array radiation to make a statement 
concerning health hazards.  Is that the writers have done?  How 
do the writers argue that extrapolation is appropriate?  How 
accurate is the extrapolation? 
 
Or, are the writers stating that they accept the national guideline 
and interpret it to mean that all exposures of any kind of radiation 
with power density below the guideline levels do not influence 
human disease rates?  How does this acceptance make scientific 
sense in the absence of phased array data? 
 
Instead of a statement “no known health hazards exist” which has 
no unambiguous self-evident interpretation, what citizens need 
and a public health official would like to provide, is a statement like 
the following: 
 
“The five leading causes of death in the United States have been 
studied in their relationship to radiation exposure.  None of the 
normal disease rates are statistically elevated by exposure to 
radiation.  In fact, all radiation exposed animals and persons had 
disease rates that fall within 5% of the normal rate, for the leading 
five causes of death.” 
 
It saddens me greatly that such a statement as the one above is 
not available today.  Without the ability to make such a statement, 
this EA has little or no medical or public health value, in my 
opinion.  My references for this opinion are health studies in the 
field of ionizing radiation and health studies concerning dioxins. 
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3 A quality Environmental Impact Statement is needed.  I believe 

that the PAVE PAWS system should remain in operation to meet 
military requirements while the needed health data are acquired. 
 
However, I am very uncomfortable with the use of the 
Environmental Assessment rather than an Environmental Impact 
Statement.  In the absence of any phased array radiation data and 
in the absence of trustworthy disease rate data estimates, and 
given the National Academy of Sciences activities concerning 
phased arrays, a finding of no significant impact (FONSI) is 
without substance. 
 
I am concerned about issuing a FONSI when the National 
Academy of Sciences is examining the question of whether or not 
phased array data sets are still needed.  The contradiction is 
evident.  Will the National Academy work be prejudiced by this 
legal determination?  Will follow on Air Force work be prejudiced 
by this legal determination?  These are unknowns which are of 
grave concern to me. 
 
I recommend simply continuing operation of PAVE PAWS on the 
basis of military necessity, and striving to obtain needed data in 
the context of an Environmental Impact Statement.  If the FONSI 
must be issued for some reason, I believe that the Air Force 
should pledge to obtain the needed disease rate data.  We must 
defend the nation with excellence and discipline as a top priority 
and concurrently address health impacts of this defense on active 
duty personnel and collaterally exposed civilians with comparable 
excellence and discipline. 
 
A realistic plan to get solid disease rate data in a timely matter 
(three years) is needed.  The current planned health study is not 
adequate to this task because it is not properly designed. 

An Environmental Assessment (EA) is the proper level of 
environmental analysis for the Proposed Action.  The Proposed 
Action will replace computer hardware and rehost software but 
will not change the power output or characteristics of the RFE 
being emitted from the radar.  The relevant determination in the 
EA being whether the impact, if any, of replacing computer 
hardware and rehosting software is environmentally significant.  
The EA did not indicate that the Proposed Action would have 
any significant impact to the environment.  Therefore, a Finding 
of No Significant Impact (FONSI) is appropriate. 
 
To address community concerns regarding the ongoing 
operation of the radar, the Air Force is preparing a 
Supplemental Environmental Impact Statement (EIS) to the 
1979 EIS.  The Supplemental EIS will include, among other 
study results, the results from the National Research Council 
study.  Conduct of an EA for the Proposed Action in no way 
diminishes planned Air Force efforts to respond to those in the 
community who are concerned about potential health effects 
from the ongoing operation of the radar.   
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4 Refer to natural environmental levels.  It is important to put 

exposure levels into perspective.  For example, at Crowley State 
Park (near camp site A-10) the observed average power density is 
0.023 microwatts per square centimeter.  The IEEE C95.1-1999 
standard permits 280 microwatts per square centimeter.  Thus the 
human exposure is 14,000 times below the guideline. 
 
On the other hand, natural background levels of radiation in this 
frequency band have power densities of one millionth of one 
microwatt per square centimeter (0.000001 microwatt per square 
centimeter), so the human exposure is 20,000 times above 
background. 

Referring to the established health and safety standard, that is 
the IEEE/ANSI standard, is the appropriate comparison in a 
discussion of the radar’s potential health and safety effects.  A 
comparison to natural background levels contributes little 
probative information in an analysis of potential health effects.   

5 Summary.  Please consider monitoring system output as the 
computer changes are made, to insure no field change.  Please 
improve the quality of medical communication, and perform a 
quality environmental impact statement.  Please refer all 
measurements not only to the national guideline but to natural 
background levels. 

The Air Force has responded to the points made in comment 
number 5 in its responses to comments 1 through 4. 
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Response 
1 The EA must be withdrawn and a new full EIS needs to be done 

for the Cape Cod PAVE PAWS immediately as requested by Sen. 
Kennedy. 

An Environmental Assessment (EA) is the proper level of 
environmental analysis for the Proposed Action.  The Proposed 
Action will replace computer hardware and rehost software but 
will not change the power output or characteristics of the RFE 
being emitted from the radar.  The relevant determination in the 
EA being whether the impact, if any, of replacing computer 
hardware and rehosting software is environmentally significant.  
The EA did not indicate that the Proposed Acton would have 
any significant impact to the environment.  Therefore, a Finding 
of No Significant Impact (FONSI) is appropriate.   
 
To address community concerns regarding the ongoing 
operation of the radar, the Air Force is preparing a 
Supplemental Environmental Impact Statement (EIS) to the 
1979 EIS.  The Supplemental EIS will include, among other 
study results, the results from the National Research Council 
study.  Conduct of an EA for the Proposed Action in no way 
diminishes planned Air Force efforts to respond to those in the 
community who are concerned about potential health effects 
from the ongoing operation of the radar.   
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August 15, 2002 
Comment 
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Comment 
 

Response 
1 It is not acceptable to the affected Cape Cod public to downgrade 

from an official legal Environmental Impact Statement (EIS) in 
progress to a less thorough Environmental Assessment (EA) as 
the stated purpose of an EA is to determine if an EIS is warranted. 

An Environmental Assessment (EA) is the proper level of 
environmental analysis for the Proposed Action.  The Proposed 
Action will replace computer hardware and rehost software but 
will not change the power output or characteristics of the RFE 
being emitted from the radar.  The relevant determination in the 
EA being whether the impact, if any, of replacing computer 
hardware and rehosting software is environmentally significant.  
The EA did not indicate that the Proposed Action would have 
any significant impact to the environment.  Therefore, a Finding 
of No Significant Impact (FONSI) is appropriate. 
 
To address community concerns regarding the ongoing 
operation of the radar, the Air Force is preparing a 
Supplemental Environmental Impact Statement (EIS) to the 
1979 EIS.  The Supplemental EIS will include, among other 
study results, the results from the National Research Council 
study.  Conduct of an EA for the Proposed Action in no way 
diminishes planned Air Force efforts to respond to those in the 
community who are concerned about potential health effects 
from the operation of the radar.   
 

2 There has been no mention in the draft EA about the unusual 
findings in the preliminary Air Force waveform characterization 
measurement effort.  Strong surface waves were detected out in 
Cape Cod communities and there was also a highly irregular shut 
off pattern of the beam during each pulse envelope.  I am 
concerned that the designers and operators of the PAVE PAWS 
facility do not know where the beam is out in the community when 
it is shutting off. 

The waveform characterization study is ongoing and is outside 
the scope of this EA.  This EA analyzes the replacement of 
computer hardware and the rehosting of software.  Ongoing 
operation of the radar will be addressed in a  Supplemental EIS 
which will include the results of the waveform characterization 
study.  Comments about the ongoing operation of the radar or 
about ongoing studies are more relevant to the upcoming 
Supplemental EIS than to this EA. 
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RESPONSE TO COMMENTS 

 
Sharon Judge 
August 15, 2002 

3 The EIS has the same deficiencies as the NMD EIS and Appendix 
H including the omission of telling the public that non-phased data 
was being used to assert the safety of PAVE PAWS, a phased 
array warning system. 

The overwhelming majority of those scientists versed in the 
area who have expressed an opinion on this matter believe  
that the IEEE/ANSI standard and the bioeffects studies used to 
establish the standard are applicable to both continuous-wave 
and pulsed, phased-array emitters.  The Air Force is aware that 
a small number of individuals have questioned whether the 
IEEE/ANSI standard is applicable to phased array systems.  
The Air Force has entered into a contract with the National 
Research Council to address this question. 

4 Important information such as this has not been disclosed to the 
public in the EIS process or now downgraded EA process.  The 
minutes of the Air Force’s “out briefing” of March 7 has not been 
made available on the web as have other similar meetings in the 
past. 

The out-briefing on March 7, 2002, which was open to the 
public, dealt with the ongoing waveform characterization study 
(WCS).  The Air Force is in the process of trying to recreate the 
transcript or meeting minutes.  When completed, the transcript 
or minutes will be posted on the Internet. 

5 We have repeatedly requested new Scoping meetings for the 
SLEP EIS so that the public can be adequately informed and 
properly participate in the EIS process. 

Scoping meetings are not required for an EA.  

6 The Air Force’s Final “Preliminary Measurements of the PAVE 
PAWS Radar, Phase II – Single and Double Dipole Field 
Measurements & Phase III – Spectrum Background Analysis by 
the Kirtland, AFB Team contain no useful time-domain waveform 
characterization information for the community. 

Comments on the adequacy of the ongoing WCS are outside 
the scope of the EA.  The results of the study will be included in 
the Supplemental EIS. 

 



CAPE COD AFS, EARLY WARNING RADAR SERVICE LIFE EXTENSION PROGRAM 
RESPONSE TO COMMENTS 

 
Ron Cronin 
August 20, 2002 
Comment 

No. 
 

Comment 
 

Response 
1 Submission of letters regarding radiofrequency measurements of 

the SSPARS. 
April 7, 2001, PAVE PAWS Radiation Output Study 
July 24, 2002, Ground Wave Observation – Kirkland Air Force 
Team Behavior Inquiry 
August 9, 2002, Firefighters/University PAVE PAWS Radar Study 
– Cape Cod 

Letters provide comments and information regarding the 
ongoing WCS.  Comments on the study are outside the scope 
of the EA.  The results of the WCS will be included in the 
Supplemental EIS.   
 
The July 24, 2002 letter also requests the Air Force withdraw 
support and approval of the Environmental Assessment (EA).  
The Air Force has concluded that an EA is the proper level of 
environmental analysis for the Proposed Action.  The Proposed 
Action will replace computer hardware and rehost software but 
will not change the power output or characteristics of the RFE 
being emitted from the radar.  The relevant determination in the 
EA being whether the impact, if any, of replacing computer 
hardware and rehosting software is environmentally significant.  
The EA did not indicate that the Proposed Action would have 
any significant impact to the environment.  Therefore, a Finding 
of No Significant Impact (FONSI) is appropriate 

 
 



CAPE COD AFS, EARLY WARNING RADAR SERVICE LIFE EXTENSION PROGRAM 
RESPONSE TO COMMENTS 

 
David Dow 
August 13, 2002 
Comment 

No. 
 

Comment 
 

Response 
1 Oppose breaking out the Milstar Fixed Communication Station as 

a separate EA or simply doing a supplement to the 1979 EIS as a 
way to address the results from the currently ongoing studies for 
characterizing the phased array signal and epidemiologic studies 
of its potential health effects.  A new EIS is needed to address 
long standing public concern that were left unanswered in the 
1979 EIS. 

An Environmental Assessment (EA) is the proper level of 
environmental analysis for the Proposed Action.  The Proposed 
Action will replace computer hardware and rehost software but 
will not change the power output or characteristics of the RFE 
being emitted from the radar.  The relevant determination in the 
EA being whether the impact, if any, of replacing computer 
hardware and rehosting software is environmentally significant. 
The EA did not indicate that the Proposed Action would have 
any significant impact to the environment.  Therefore, a Finding 
of No Significant Impact (FONSI) is appropriate.  
 
To address community concerns regarding the ongoing 
operation of the radar, the Air Force is preparing a 
Supplemental Environmental Impact Statement (EIS) to the 
1979 EIS.  The Supplemental EIS will include, among other 
study results, the results from the National Research Council 
study.  Conduct of an EA for the Proposed Action in no way 
diminishes planned Air Force efforts to respond to those in the 
community who are concerned about potential health effects 
from the ongoing operation of the radar.   

 
 



























































































 

APPENDIX D 
 

EWR SLEP AND RADAR WAVEFORM EFFECTS 





Attachment 1

Assessment

1. The Early Warning Radar (EWR) Service Life Extension Program (SLEP) will not alter or
affect the PAVE PAWS radiated emissions in any way. The surveillance and tracking operations
of the PAVE PAWS radar are totally computer controlled. The central data processor, Control
Data Corporation (CDC) 170-865 computer (circa early 1980's vintage) schedules the radar
mode (i.e., radar waveforms) to be used in the next interval of time. These modes include
surveillance, track and operability assessment. The radar orders are sent to the Radar Control
Logic (RCL- "Radar Controller"), a ModComp Classic 1I/75 computer (also circa early 1980's
vintage) that distributes the appropriate commands and the time of their execution to the radar
hardware components. These components include the Receiver-Exciter (REX), the Signal
Processor (SPR), and the Beam Steering Unit (BSU). Prior to transmitting a radar pulse, the
BSU, under RCL control, translates the requested beam position into commands for the array
phase shifters. Once computed, the BSU commands the execution of the phase shift. The REX
stores the transmit requirements for each of the radar pulses to be used for a particular
operational mode. The REX executes RCL orders concerning the choice of the particular
transmit pulse (or pulses) to be used in the required time interval and the time of transmission of
each pulse. The radiated transmit pulse is amplified prior to radiation by the antenna. The
transmit amplification chain includes an Array Group Driver (AGD) which amplifies the pulse
output by the REX and distributes it to 56 subarray drivers. Each sub array driver amplifies this
same signal and distributes it to 32 transmit-receive modules. The amplifiers are designed for
class C operation. This means that the amplifiers are only on when a signal reaches them; when
the pulse is complete, the amplifiers turn themselves off. Neither the central data processor nor
the ModComp computers controls the on-off timing or the operation of these amplifiers.

2. The EWR SLEP will modify the aging and unsupportable computers and peripherals used in
the BMEWS & PAVE PAWS radars. Changing the peripherals or changing the unsupportable
computers will not change the radiated transmitted pulses since neither the REX nor the BSU
will be changed. Therefore, the input to the transmitter amplification chain will not be affected
by SLEP. The transmitter amplification chain will neither be revised nor modernized. Thus the
design of the two sets of components which control the radiated pulse shape will not be altered.
Hence the radiated pulse shape will not experience changes due to the SLEP .



Attachment 2

CURRENT LIST (1 st SET -"BAD ACTORS"):

-Solid State Module Test Set (SSMTS): Stand-alone test set that tests solid state modules from
the radar array face. The SSMTS consists of both the AN/FPM-38 Test Set, Antenna System,
and AN/FPM-35 Receiver- Transmitter Test Set.

-Radar Controller (RCL) & Digital Module Test Set (DMTS) PeriQherals: Provides supportable
COTS replacements for the existing RCL and DMTS peripheral devices. SLEP plans to modify
the disk drives and magnetic tape units with devices that are supportable for at least 10 years.
The existing ModComp controller would be replaced with an existing commercially available
controller, SCSI hard drive, and SCSI tape drives. Using COTS solutions has the advantage of
reducing the engineering effort.

-CYBER Disk & Tape: The CYBER D&T replac;ements are .to be of equivalent capability as the
current operational equipment. The installed D&T devices must also be designed to minimize
the floor space requirements. The drives must be addressable by either CYBER computer to
support switchover between redundant strings and to provide equivalent or better throughput
performance. There is also a need to maintain the: capability of reading existing 9-track tapes for
data compatibility or to convert the tapes to a more modem media.

-NPU Cards: These are currently operational on PA YE PAWS -intended to augment the supply
system to draw on as spares. The radar system ha') a Network Processing Unit which contains a
Memory Module Line Replaceable Unit (LRU). The original NPU Memory Module has become
unsupportable due to a lack of spares, and original components are no longer manufactured or
available. This is a reengineered replacement of this NPU Memory Controller Card (MCC).

POTENTIAL FUTURE LIST (2nd SET -"BAD ACTORS")

** This equipment is currently operational on PAVE PAWS -these SLEP items are to augment

the supply system to draw on as spares.

-CYBER Memorv Card {Modules): These are where the CYBER memory is located. There are
19 different types. Limited stock in supply system -potential purchase of available assets
through third-party vendors.

-CYBER Power SURRl~: Provide the necessary voltage to run the equipment. Anticipated to fail
at an increased level; candidate for form-fit-function replacement or reengineering/manufacture.

-D~w Point Sensor: Environmental sensors that are part of the CYBER suite. When the relative
humidity gets too high, they shutoff the power to the computers to keep them from catching fire.
Candidate for reengineering.



-M[ulti-Access Controller (MAC) Switch: Interf,lce between the Data Processor CYBERs and
the Data Channel Controller (DCC).

-~andard Interface Cards: Potential purchase of additional boards from ModComp as spares,

-ACP Card: Purchase of additional boards from l\11odComp as spares for form-fit-function

replacement.

-M'ODCOMP Classic lIs: Existing computers us(~d in the RCL. Diminishing source of spares.
Purchase of existing, used commercial RCLs to be used for spare parts

RISK REDUCTIOIN ACTIVITIES:

-CYBER Emulation (RePlace Technology): Provides an instruction set level clone of the legacy
CYBER 765/785 systems using RePlace Emulation platform:

-Emulates the CYBER 170 Central Processor (CJP) iustruction set in real-time
-Emulator run on Intel Itanium2 64-bit symmetric multi-processor platform.

-Emulates the CYBER 170 Peripheral Processor Unit (PPU) instruction set in real-time
-Emulator run on Power PC platform (same as SLEP "1 st Set Bad Actors" controller)

-Use SIMPACT to replace CP NPUs
-Sun Sparcbased workstation
-Connect to PPU emulator via Ethernet

-Use SLEP "1 st Set Bad Actors" modification for disk / tape peripherals

-Runs all software executables, including CPCIs, CYBER OS, and RTOS, with no
modifications

-No changes to the legacy software required --runs the existing binary executables ''as is"
-Site-specific versions of legacy software accommodated
-Captures all undocumented legacy code features
-Use of new, modern hardware greatly reduces facility space requirements
-Eliminates necessity for support equipment needed by antiquated legacy hardware, e.g.,
motor generators, cooling units, dew point sensor, etc.

-Greatly reduced power consumption
-Uses standard Open System Interfaces between subsystems
-Simplifies the Verification & Validation process:

-V& V of legacy machine emulation, not mission software
-V& V for the system is the same as that for the legacy system
-VIEWstation support tool provides extensive real-time, non-intrusive diagnostic
and maintenance capability for legacy software

-Minimal change from operator's, developer's, or software maintainer's viewpoint--
Familiar MMI maintained

-Allows mission software maintenance with ~ legacy languages and tools Q!: modern
languages and tools



-C'YBER 960 Evaluation: Obsolete CYBER 865/875s are out of production and becoming
diff'icult to sustain. Risk Reduction activity involves exploration of the concept to replace
CYBER 865/875s with CYBER 960s. Used 960s may be available through CYBER Resources,
however maintenance history unknown, spares/repair sources unknown, etc. Risk reduction
activity involves evaluating the "unknowns" to determine feasibility of this concept as a viable

optilon.




